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Rigidity Test of a 24 x 24-inch x 8-foot 


Careful Observations of All Essential Parts Showed That under Heavy 
Cuts Some Deflected, Others Did Not—A Creditable Performance 


BY JAMES A. PRATT 





There are two features about the mod owever, we had gone over each part of nary prop 
ern machine tool using high-speed cut the machine and found no deflections at steel tools 
ters, W hich are generally rect yenized by any point, and there was stil] chatter under One thing 


machine would know that the 














Jt 
+ 
ur 


Planer 


high-speed 


ild get a 


1 17 we col 


igid under 


perfectly ri 


manufacturers: 1. The is rela- cut, we spring was) machi 
tively short lived. 2 The high-speed in the work and that the clamping was ll practical « t the production end 
steel tools can take much heavier cuts not rigid enough. of tl macht would show better 
than the machine will sustain. Recogniz Since we have considerable evidence of 1 
ing these facts, it was thought that a spring in various machine tools, a little 9 
test, of the nature to be outlined in this thought will make it clear that such spring MATERIAL USED IN THE TEs 
paper, might bring out some information is a considerable factor in shortening the lhe mate sed fo he test was a 
which would be of value in pointing the life of the tool as a useful unit in the good erade of e i m 
way to an improvement in design modern shop. Let us suppose that a cer- 9 yy) four gs in the 
op { xt e W m the 
um was to g near to commercial 
ditions Lhe tort { these 
ings 1 rig 
r plate were thus 
Nov hare 
é Me ~ Het 
il > 
New \ ( ! k Ww 
Z Ink | c \\ - 
feet pe \ I 
é whi near up 
t hi 1 the hea gen 
to turn the too 
tue fe from the cutting 
lor d but three 
me lt ifter forging 
nda tw ) l proper cutting 
edge after dulling \n attempt has beet 
FIG. I. THE CUTTING TOOL, ITS TEMPLETS, AN “AMES” DIAL GAGI made to show condition of the cutting 
AND THE PLATEN INSTRUMENT edge of the in Fig. 1 at A. It hardly 
does the tool justice, however, as the edg« 
SoME OBSERVATIONS shaft in a planer springs 0.001 inch at’) was jin much be tter shape than would 
If one watches large machine tool ach stroke of th machine, and that this appear from the In treating the too 
inning on a heavy cut and using a high is repeated many times in the working the standard method, as per direction 
speed steel cutting tool, he will notice a day; will not the various elements con- furnished by the Boker Company, wi: 
nsiderable amount of jar, or chatter; ected with this shaft, and the shaft it follows 
nee this chatter is caused either by self, be much shorter lived than they ; 
yseness at the joints of the elements would be if all related parts in this sec- ForM OF THI a 
mposing the machine, or by the spring were perfectly solid? This is as- The forn 
the material in the elements themse!ves, uming a simple deflection of the shaft, form f opti 
may say, quite logically, that if we where this element is displaced from a_ type gay ndard shay 
ld get an ideally rigid ‘machine, we ormal position, upon the application of angles, on ( now! 
ght do away with all chatter, at least load and returns to its original position used, either exa pproxin 
far as the machine is concerned. S when the load is relieved. Where many many shops thr mn | 
mg as there is any chatter, some part lements spring, as outlined above, the angles and 
the apparatus, either the machine or icking action on any structure is very formed 
work, is springing evere; clearly, the useful life of any sort care was taker ( 
this test the work was clamped as f structure will be shortened by such a Thus each su \ 
lly as possible to the platen; beyond ocess; by just how much we cannot exactly the s f 
oubt, however, the work sprung to say, because it is probable that few, if angles, etc., are in Fig. 2, whicl 
extent. Since we were concerned any, of the standard machine tools follows the requirements as presented by 
the amount of spring in the machine on the market have yet been brought to Mr. Tavlor before the American Society 
lid not attempt to take any measure- the point where they do not spring, to of Mechanical | Thi ikes 
ts of the movement of the work. If, some extent at least, under cuts of ordi- heavy cut remarkably free manner 






































[These instruments wet dial 


furnished by the B. C. Ames Mant 


of them, together with the cutti 


nd templets, is shown in F%; 


sented in an accompanying article, 


hem to be extremely 


tion whatsoever of the purpose tor 


they wet to be used 


~~ yY 


FOF IRON 


he instrument for testing the 
fair, a rather crude form of deflect 


This is also shown in Fig. 1 at C 


The base is of 1x4x6-inch stock; t 
right a supports the needle fulcrum 
post ¢ This post sets in a hole 
in the upright and can slide freely 
lown. The top of post a is cut 1 


rm, and in this V the indicating 


rHE INDICATING INSTRUMENT 


ing Company, of Waltham, Mass 


he details of construction are fairly 


rest \ notch ts cut in the post s 


r¢ 


Jag 


ifactur 


One 


ig tool 


rh 


calibration report of Mr. Gribben, pre 


shows 


ccurate, especially 
vhen we consider the fact that these wer 
tock instruments, obtained directly from 


he manutacturer without any considera 


which 


detlec 


on of the platen was a home-made af 


ymeter 
where 
clear 
he up 
b and 


drilled 


up and 


ba V¥ 
ne? dle 


Oo that 
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it can rest on the steel wire ce. This steel 
wire is the fixed element supported en- 
tirely separate from the machine. By this 
neans we can measure any deflection of 
the platen, provided it 1s not too great 
[he movement of the needle over the 
scale f is caused by the instrument vary 


mo 


its position relative to the line e, and 
knowing the ratio of the whole length 
f the needle, to the distance between ful 
um ind post c, we may calculate the 
exact deflection of the platen. It will be 
seen that the wire ¢ will have to sustain 
only the weight of the needle, which was 
very small. This needle was made of thin 


MetHop OF ATTACHING 


\ll of the Ames instruments were so 

iced that the fingers rested against the 
vire, or part of the machine, relative to 
which it was desired to get the deflection 
§ another machine part. lig. 3 shows 
the machine as a whole with the upright 
at B and ( for holding the steel wires 
from which the normal position readings 
were taken The Ames instrument for 
reading the deflection of the housings, 
that is, the amount they tipped back, can 
be seen at X. The instrument for read 
ing the deflection of the rear of the platen 
is shown attached at Y. A similar in 
strument was located at the head end of 
the platen. The simple movement of the 
needle of the Ames instrument indicated 
the deflection in thousandths of an inch. 
The method of determining deflection by 
the platen instrument has already been ex 
plained he post mentioned in the de 
cription of the platen instrument, simply 
slid along on the wire A, Fig. 3. Under 


no load the needle Pave the reading due 
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to the sag of the wir If this was the 
same under a load (or cut) it was proof 
that the platen did not deflect; if dif- 
ferent, it indicated that the platen did 
deflect 


MetHop OF SUPPORTING THE LINES 


lhe method of measuring the deflection 
of the housings from an upright position 
and of the platen from a horizontal one 


was to have the instrument finger bear 


on a tightly drawn steel wire. This wire 
F 
\ a, 
4 A 
B 








FIG 4 KEY AND METHOD OF CONNECTIN 
PIANO WIRE REFERENCE LINES 


was supported by means of uprights 
shown in Fig. 3, where one of the sup 
ports for the platen wire is shown at 
and those for the housing face at 
These supports were nailed up of 2x4-in 
stuff. A method of drawing a wire thi 
supported is shown in Fig. 4. Here A 
a key bent from a piece of 3/16-in 
round steel, and slotted at the end 
that the piano wire which is used as 
line will pass through the slot. The wir 
in this work was 0.015 inches in diat 








my 








FIG. 
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3. GENERAL VIEW OF PLANER AND POSITION OF LINE SUPPORTS 
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eter, and passed into the slot in the up 3 gives a better perspective; here it can be 
right, the key being turned, as shown at seen attached to the cross rail at D 
B, to maintain the tension 

To “position” the wire, lines are run METHOD OF OPERATING MACHINE FOR TES! 

ft perpe “ul se fastene rith . 
off perpendicu ar to it and fasten 1 wit This was to run the machjne one stroke 
nails in the floor or wall. Thus the line j,i:pou¢ the cut and follow by a stroke 











; > > up Tr is ) igh r - , - . 
md be moved ip or down, to right y with the cut. The difference in readings 
ft, < Ss arrangement at each ves: um can 4 ' 
left, at will (his arrangement at eac between no cut and cut was taken as the 
. a line makes wy entinferters : ; : 
end of a line makes a very satisfactory deflection of the machine due to the cut 
adjustment. 
[HE PLANER 
" Rack ms he machine selected for testing was a 
: 1200 Lbs. 24-inch by 24-inch by 8-foot, belt driven, 
single-head planer. The machine had been 
Piviou 
: 3200 Lb 
FIG. 6. DIAGRAM OF FORCES AT BULL WHEEI 
INSTRUMENT FOR TESTING CROSS-RAII 
SCREW 
[his instrument is shown in Fig. 5. It 
vas the most accurate piece of apparatus 
made, hence most expensive. It gave no 
esults, because there were none to get 





was made up of a knee, to the face of 


which was screwed a parallel strip A 


lhrough the face of this knee ran a cart 








fully fitted shaft, with an eccentric sec 





tion as shown at B. On the end of this 2 
rene: ‘ be . . FIG. 5. INSTRUMENT FOR TESTING CROSS 
haft was fitted a pulley C. From this 

: FEED SCREW 
pulley two cords were run, one to the 
ead (traveling head on the cross rail 
nd the other to the weight D. The cord’ used but little and abused none. When the 
inning to the head was so placed that it rigorous work put upon it in the test is 
iy in the plane of the center line of the considered, it must be admitted that it 
ross-feed screw. While Fig. 5 shows d: showed itself to be an excellent piece of 


Before start 


tails of the instrument to advantage, Fig. present-day machine design 
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RIB IN FRAME 
OF MACHINE 
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FIG. 7 


LOOKING DOWN ON INSTRUMENT FOR MEASURING 


BULL-WHEEL SHAFT 


DEFLECTION 
OF 


ng the test, 


547 


all gibs were set up closely, 


nd a chip was taken off the platen 


Details of the various dimensions of the 


machine will be given only in such places 
iS May appear necessary, 1n order to get a 
better understanding of the results o. the 
test. Beyond this they would be of no 


\ 


portions 


nN 


oO. 


pal 


1 
di 
1¢ 


alue, as the cuts show the general pro 


satisfactorily No attempt was 


iade at a physical test, practical results 
n- 35 
j | 
roe | = 
4 | 
> RNS | —T ; 
j 
Bed 
Dp 
FI s HI WHEEL SHAFT 
the teat ught; no de flecti De 
0025 inch or less was considered: if a 
rt showed only 0.00025 inch deflection, 
was considered as rigid enough. Eight 
ferent tests were run On aS Many dll 
rent days, and the deflections given are 
ec average fr ilt of these eight tests 
POSITIONS OF THE INSTRUMENT 


Instruments were placed to get readings 


the following parts of the machin 
I Bull-whee shaft 
Head and rear end of plate 
Points of compression of tl) 

ments composing the head 

4. Compression of cross feed screw 

s. Deflection of cross-rail (horizontal 
nd VeTile il) 

( lipping of isings, and 

= Spreadit fy sing 

JATA 

\lachiu re tw preceding se 
ions 

Cutting speed; 25 teet per minute 

lool: Tayl for rr cast iron: Novo 
high-speed steel 

Depths of cut; 0.525 inch and 0.725 inch 

eed per cut 0.070 incl 

lhe machine rested on double flooring, 
inch plank, 1-inch overlay (see Fig. 14 
for beam positio1 

[HE BULL-WHEEL SHAFT 

I his shaft is 3% inches in diameter, and 
the distance from center to center of its 
bearings is approximately 12% inches. 
Che relative ints of application and de- 
liver f powe and from this shaft are 








545 
hown in Fig. 6. The pinion contact is 
)0 degrees from the rack contact. These 
wo forces are shown by the dotted ar 
W If we neglect friction and regard 
wo forces as equal, the resultant 
vill be located at an angle of 15 degrees 
vith the ontal Che measurement ot 
ectio f this shaft was in the plan 
t this ultant 
iz. 7 view <ing directly down 
» the ent f king this defle 
n plate "i d and the 
g ng h serted in 
Ame ( en bearing 
inst t t is indicated 
| iding w I 'y means 
+ l ry] 7 1 , t] 
pi 
iv, & ketch ving the arrange 
f parts of the machine at this 
1 is the bull wheel ich runs on 
tt Chis shaft turn, but 
indle » whl the bull wheel 
rns; the shaft is fast in the frame of 
hit The pe 1 of this shaft 
tive whole machine is indicated 
lig The instrument for reading 
ections is indicated at D in Fig. 8 
Phe st series of tests—four in number 
vas run under a cut of 0.525 inch; 
e ] ur we un under a cut of 
0.725 in The deflection of the bull 
heel shaft, at the point where the indica 


was applied, was 0.00075 inch under 
0.525-inch cut and o.oo15 inch under a 
.725-inch cut. This is an increased deflec 
tion wit] n increased load, which we 
( uld, Cute naturally, expect l he re was 

1 vibration of the shaft whatsoeve r; the 
haft deflected as the cut entered each 
plate, and returned to its original position 


vuin as the cut went off; a simple de 


f tion V 4 return to place 


or the purpose of determining what the 


Iculated deflection of this shaft would 


neore tical Cast 


in and comparing this 
ith tl ictual result obtained, an auxil 
ry test was made find out, if possi 


A 


=) 
14> en 


mn 


I ) RRANGEMENT EAD ES 
( INDE! 

ble, w yressut vas exerted in a hori 
ntal direction, b ip 0.725 inch deep 

lo 70 1 h teed 

Kig. 9g illustrates ingement used 
to determine this pressure Here 4 is a 
hollow, rectangular block; B is a cast-iron 
parallel piece bolt he platen; one of 
these w n each side of 4; C is a stop 
lamped to the plate The piece A is 
fastened that it is perfectly free to slide 
hack and forth, but cannot move sidewise 


| 
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The cut of 0.725 inch was started in, the 
é . 


planer was stopped, the piece A was 
moved ahead, and a lead cylinder D was 
inserted between A and C. The cut was 
taken, the lead cylinder removed, and its 
form as well as dimensions noted. This 
ylinder was originally 1 inch long and 





— cL 


in diameter. After compression it 


inch 

















FIG. 11. PLATEN LIFTED UNDER 0.725-INCH 
CUT, FEED 0.073 INCH 

was ba shaped; swelled at the middle 

lhe average diameter at this swelled part 


was 1.2 inches and the length 0.725 


was 0.72: 
inch lhe operation was repeated, and 
a second cylinder compressed under the 
cut to the same dimensions 

Another cylinder of exactly the same 


original dimensions was placed in a test 





B 
FIG. 10. DIAGRAM ILLUSTRATING THE RELA- 
rIVE POSITION OF TOOL, PLATEN 
AND BULL WHEE! 
ing machine, and compressed to the same 
length. This cylinder took the same form 
and was the same average diameter at 
the largest part These cylinders are 
shown in Fig. 15, and are marked “ma 
chine” and “test.” The one marked “ma 


chine” was compressed in the planer 


under cut; the one marked “test” was 
compressed in the testing machine. It re- 
quired a pressure of 4200 pounds to com- 


press t] evlinder to thi =} rnc ch 
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horizontal 
the piece 
Looking 


as the 
sustain 


used 
to 
lengthwise. 


This load was 


force necessary 
against movement 
at Fig. 6 we see that the resultant of the 
two acting at an angle of 45 


degrees with the horizontal. Inserting the 


forces 1s 


| and the sine of 45 de- 


1 
abov« 


we have 


4? 


200 
4 = 5940 pounds, 
0.707 
tual stress on the shaft in a plane 


; degrees with the horizontal. 


[he position of this instrument, relative 
length 
cated in Fig. 8; while a view of it may be 


the of the shaft is well indi 


en, as mentioned, in Fig. 7. Here the 
arious parts of the machine, relative to 
the instrument can be studied better in 
letail. The excellent support of the bull 
wheel, and rigid design of the bed at this 
oint are clearly presented by this half 
one 

For the sake of comparison of the ac 
tual results obtained and the deflection 


whic might be expected due to this load, 
| made a brief calculation. Following 1s 
I f m ] 1S¢ d 


P & ¥* rv 
6 


3 
} cuore) (2) 


lh h was considered as a circular 


aft 


beam supported at the ends and loaded at 


the middle 
E=Modulus of elasticity, taken as 
30,000,000. 
P=Load applied, taken as 5940 


pounds. 


J = Movement of inertia about cen 


ter line of shaft (gravity axis), 


equals 7.36. 


a= Distance of point where meas 
urement for deflection was 
taken from middle of shaft, 


equals one-fourth whole 


length of shaft as indicated 1 
Fig. &. 

l Length of shaft, taken as 12.75 
inches. 

18 — 2072.67. 

y Deflection of the shaft at an) 


given point 


Substituting the values we find that 
deflection of 0.00036 inch may be expecte: 


[he calculation is not gone through wi 


here as it is somewhat lengthy, and tl 
data given above are all that are neede: 
if it is desired to verify the result. 

[The purpose of making this test a1 


calculation was not to introduce theoret 
cal niceties, but to see how nearly to c 
culated results we came in actual practi 


THE PLATEN 


is element was tested for deflecti« 
from a normal position, both at the he 
\ detailed view of the 
in Fig. 1, and anoth 


Th 


ends 
iS given 
where the line can be s¢ 
Al 


view in Fig. 3, 
the sliding post resting on it. 


vith 
\ l 
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other instrument of the same sort was 
fixed at the head end of the platen with 
the sliding post resting on the same wire. 
The uprights supporting this wire wer¢ 
about 25 feet apart. The wire was drawn 
f the 


up as tightly as possible by means « 
key already described [here was, of 
course, a certain amount of sag to th 
wire, but the method of taking the read 
ing eliminated any error from this source 
lhe post at B was about 4 feet from the 
machine, while the one at the head en 
was about 8 feet from the end of the bed 
ihe posts were thus free from chang: 
position, caused by jar from the running 
machine, 

[he method of taking the readings o1 
these instruments, as well as all others. 
vas, first to run a stroke of the machine 
without a cut, and immediately follow 
with a stroke under cut. In this particu 
lar case, the first stroke gave the reading 
due to the sag of wire, and position of 
platen without a load, while the second 


gave a reading with a load. The differenc« 
+ 


between these gave the deflection due 


the cut. 
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compression of the parts; that is, the readings were repeated on different days, 
platen settled down 0.009 inch at the head and were always the sam The cuts wert 
end and 0.012 inch at the rear end. These taken from right to left (1 3) 1 ry 





























Under the 0.525-inch cut there was a Fi 3. ATTACHMEN F INSTRUMENTS FOR MEASURING | DEFLECTION OF HOUSING 
t | 
ged ip « k ; 
is ed 
; 
( 1 I Ss 1 n 
t \“ 
| i that t pl 
al ae hut it 
S| s | 
| tl ( ( ( 
( n 
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wl eT ! ( 
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FIG. I2. INSTRUMENTS FOR MEASURING HEAD, RAIL AND HOUSING MOVEMENTS 
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from the bed (about 3/16 inch) as the cut 
This is 

photograph of the front end of the platen, 


started in. shown in Fig. II, a 
looking along the ways when the platen is 
lifted due to the cut 
ually resumed its place on the ways as 
the cut proceeded, and at the rear end 


The platen grad 


indicated a compression of 0.040 inch. 
In order to this change from 


to lift of the platen under 


study 
compression 
cut, and see if it would act the same un- 
a cut was started 
(0.070-inch 


der different conditions, 
0.200 
allowed to 5 
Under the 0.200-inch 


at about inch-depth 
feed) 


inch and 0.725 inch. 


and increase to 0.52 








FIG. 14. POSITION OF PLANER WITH 
REFERENCE TO FLOOR BEAMS 
cut no displacement of table was indi 


cated; under the 0.525-inch cut there was 
the same compression at both head and 
under tl 


rear ends, as already given; é 
0.725-inch cut there was again the marked 
lift and marked compression 

The belts under too 


stress at any time, and were of sizes in- 


were not great 

dicated by the pulleys of the machine 
The 

can be settled by taking lighter cuts, but 


matter of getting accurate work 


as occasion arises in every shop for tak 


ing heavy cuts, we could get this accuracy 


in less time, and with less wear on the 
machine, if it was more rigid 
TEST OF ELEMENTS COMPOSING THE HEAD 


The instrument for measuring the com 
these 


The method of 


pression of members is shown at 


A, Fig. 12. 


shown clearly in the photegraph 


attaching is 
The in 
strument gives a reading for compression 


between the tool box and apron face; it 
includes the following elements: Tool 
block, slide and swivel The maximum 
compression was 0.006 inch and took plac¢ 
just as the tool started into the cut o1 
each plate \fter the cut was well in. th 
instrument indicated a decreasing stress, 


and a constant compression of 0.0015 incl 
for the 0.525-inch chip, and 0.002 inch for 
the 0.725-inch chip. The compression of 


0.006 inch, as due to 
The various parts of the ma 


chine “jumped back and forth,” perhaps 


given above, was 


vibration 


expresses the idea, until an equilibrium of 


forces was attained, the 


the instrument remained Stationary 


when 


CROSS-FEED SCREW 


Chis screw was tested for compressio1 


lhe instrument has been described and 


needle of 
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attached at the left end of 


The purpose was to 


Can be s¢ en 


Fig. 12. 


the rail in 
whether or not the screw was 
hold the 
In all cases, the head re- 
the feed 


screw iS 


determine 
stiff 
under the 


enough to head in place 
cut 
tained its 
left it 


ca 


exactly as 
the 
single thread 


position 
The 


16 inches, lead %4 


+ 


diameter of 
inch, 


THE CROSS-RAIL 


both 
Che 


was from a normal position, and the ver 


for horizontal 


This 


vertical 


tested 
deflect mn 


was 
and horizontal 


tical measurement relative to the tie rail 


at the top of the housings. The arrange- 
ment of the instruments is shown in Fig 
the 


one for 


for reading 
the 
finger of B 


12; B is the instrument 
de flection, and C 
The 


against the wire D, which is held in po 


horizontal 


the vertical presses 


sition by drawing over blocks on each 


housing face and fastened as shown in 
lig. 13 at F The 


around, through openings in the side of 


wire was passed 
the housing, and through the slot G in 
It was then drawn as tightly 
as possible with the key H and the board 
the 


the board 


was set rigidly in place by turning 
screw / slightly 
in the vertical 


There was no deflection 


plane under any cut, the rail was amply 
stiff vertically t 


and 


sustain all 


cuts up to 


including inch without de 


0.725 
flection. 
Che 


instrument for measurement. of 


horizontal deflection gave a reading of 
0.003 and 0.005 inch, for 0.525 inch and 
0.725-inch chips, respectively. The vibra 


inch 
Here again, the vibration took place as 
the cut started on each plate; after the 


tion ranged from 0.007 to 0.0010 


cut was well in, the instrument showed 
the deflections given above, with a vi 
bration of about 0.001 inch 


In studying this result, 


Tact to 


however, we 


a very important consider, 


viz: This movement was not a movement 


] ] ¢ 1 . ¢ } 7 ] ]- « 
vaackward in a horizontal plane, but a 
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was from a normal posi 
The 


measurement 
tion, relative to the wire F, Fig. 12. 
wire was held in position by uprights C, 
and is 


1 
clear 


Fig. 3, as already explained, 
marked F in this 


idea of the relative positions of uprights 


figure. A very 


supporting the wire and the machine can 
lhe 
machine was not set on a separate founda- 
tion but on a double floor of 2-inch plank, 


be obtained by a study of figure 5 











FIG 160. GENERAL PROPORTIONS OF HOUSIN 


Fig. 14 
shows the setting of the planer relative 


covered by I-inch top flooring. 


to the floor beams, and in view of the 


housing deflections a careful study of 

this figure will be worth one’s time 
When the machine was running witho 

the 


movement of 


housings showed an 
0.053 inch 
position. Thus when the platen was ru 
back the full length of the stroke, 


a cut averag 


from a norm 


witl 








MACHINE 








TEST 





Fit 5 LEAD 


movement forward; as the cut came on 


the rail tipped forward. These readings 
were the same in every position of the 


head as it traveled across the platen 


Tue Hovusincs 
These were tested for deflection par- 
allel to the line of travel of the platen, 


and also perpendicular to it. The first 


CYLINDERS 


AFTER COMPRESSION 


three plates used for the test in place, t 
reading of instrument taken as 
When it the extreme posit! 
ahead, the uprights had tipped back o. 
inch The 
housings under a 


was 


was 1m 


average deflection § of 


cut of 0.524 inch w 


0.059 inch, or a deflection due to | 


of 0.006 inch; under a cut of 0.725 i1 


the deflection was 0.005 inch, or defl 
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tion due to load of 0.012 inch. In all tests 
the rail was close down to the work, and 
ali gibs were set up, so that movement of 
machine 


the various parts of the was 
somewhat stiff. If the rail had been 
higher on the uprights, these readings 
would probably have been somewhat 
larger. 


An interesting point in connection with 
this part of the test was the fact that when 


the cut starts in on Plate 1, Fig. 3, the 
uprights tipped forward 0.002 inch, instead 
of tipping backward, showing that the 


twisting effect on the rail was transmitted 
to the uprights. This effect did not show 
as the cut started in on plates 2 and 3. 
It was thought that possibly the wire F, 
Fig. 3, was affected by the platen running 
back and forth, thus causing a movement 
A test 
to verify the above results was made as 
follows: <A _ spirit 
the knee M, Fig. 3, and the same direction 
of deflection could be observed; this did 
not, of course, check the AMouNT of de- 
The level placed on top of the 
at N 
whether machine was running under cut 
or idle. 
the the platen; 
position of the head making no difference 


of the floor, and thus the uprights 


level was placed on 


flection. 


uprights showed no movement, 
The deflections were the same as 


cut traveled across the 
n deflection 


Fig 


general proportion: 


an idea of the 


16 1s shown to give 
yf these uprights. | 
think it will be generally admitted that the 
proportions are those of as rigid a tool, of 
The joint be- 
at OU 
Fig. 3, and the bolts holding the upright 


at this point were all that could be re 


this class, as we can find 


tween upright and bed is shown 


quired considering the area of the surfaces 


in contact 
DEFLECTIONS OF Housincs RELATIVE TO 
Tre Ran 
The attachment of instruments for 
measuring this deflection is shown in Fig 


The tie rail is bolted to the housings 
of bolts, 


13. 


by means four inch two at 


each end. ‘The vibration was about 0.002 
inch and the actual deflection about 0.0005 
inch under a 0.725-inch cut. With the 


0.525-inch cut the deflection was slightly 
under this amount, the angle opened in 
dicating a spreading of the housings 

It will be noted, in the report of this test 


that no questions have been answered; 
about all that has been shown is A cer 
tain machine deflects so much at certain 


points when using a modern high-speed 


steel tool Is it necessary to overcome 


these deflections in future design? If it 

is, in what way should it be done? 
Answers to these questions by any one 

man be 


as answers by a 


cannot as valuable to the industry 
The facts 


have been presented and the method fol 


great many 


lowed in getting such facts has been 
given. The problem may be considered 
as presented in a fairly definite way. The 


answers may | 


e given and conclusions 


drawn by AMERICAN MACHINIST readers 
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it has simply 
the 
chine springs when at work; it was not a 
of 


The test is not exhaustive; 


pointed out some places where ma 


hair-splitting refinement, as 


only such results as would be of value 


pr cess 


in practice were given any consideration 


The Calibrating of Twelve Ames 
Dial Gages 





By WALTER GRIBBEN 


A series of twelve dial gages was to be 
compared with Swedish gages loaned to us 


for the purpose the Gronkvist Drill 
Chuck Company, of Jersey City, N. J., t 


by 


Oo 


shows the method of making the com 
parisons The fixture at the corner 0! 
the surfac¢ pl ite was to hold the dial 
gages, one at a time, with the plungers 
in a vertical position, while the small 


angle iron clamped to the surface plate 


served to rest the standard gages on while 


testing [his arrangement gave more 
room for the fingers to work in than 
would have been the case were the stand 
ard gages placed directly on the surtace 
plate 

The dials on the gages to be tested are 
idjustable, so as to have the zero com: 


at any desired point, but all through the 


tests here described the dials were so set 
that the hands rested between 99 and 0, 
when nothing was in contact with the 

















METHOD OF (¢ 


find out if the former were in error ; the lat 
ter were accepted for the purpose as the 
standard The dial gages were stock 
gages furnished by the B. C. Ames Manu 
facturing Company, of Waltham, Mass., 


be used rigidity test on a 


de 
of 


and were to in 
\ companion article 
test The 
surprising 


metal planer 
scribes the planer results 


the } unt 


calibration show a 
formity on the part of the dial gages. It 
should be pointed out that the Swedish 
gages gave a method of cali 
brating 


In order to identify the dial gages, each 


very eas) 


one had a number stampéd on the lug at 


running from 


the rear side, the numbers 
I to 


inclusive The half tone, 


12 


ALIBRATING 


Fig I, 


AMI DIAL GAGI 


Jlunger, and in the rigidity tests for which 


1 
| 
the sequently used, the 


dial gages were sul 
dials were set in the same way. This was 
{o eliminate any error due to faulty gradu- 
ation of the dials, as the tests of the dial 
gages against the Swedish gages gave the 
net result of all th different kinds of er- 
rors possible in th former: such as, 
faulty spacing of pinions, gears or racks, 
eccentric gears, faulty shape of gear teeth, 
and faulty or eccentric graduation of 
the dial itself. So it was important 
to have the dials occupy the same po 
sition in relation to the moving parts, 


both when they were being compared with 
were used 
Every 


and also when they 
later 


standards, 


is standards themselves on 








uw 
wn 
LS) 


tenth division on the dials was tested; this 


was thought to be sufficient 


METHOD OF CALIBRATING 
[he method of making the comparisons 


as a datum 


was to use the 0.500-inch gage 

block, and then use other gages, built up 
in combinations to make 0.510, 0.520, 0.530, 
0.540 and 0.550, shown in a row at the 
side of the surface plate The dial gage 
was so set in the holding fixture that when 
the 0.500-inch gage was placed under it 
the hand pointed to o. Then the 0.500 
was removed and the 0.510 put in its stead, 
when the hand should point to 10 if th 
dial gage was correct. Then the 0.510 was 
taker ut and the 0.520 put under the 
dial gage which then ought to read 20 
and so on up to 0.550. After this the 0.500 
datum block was put back again to mak« 
sure nothing had shifted. In case the dial 
did not then read o, the five observatio 

just made were thrown out and the test 

were gone through with again. In othe: 
words, in order that the series of five con 
secutive observations should be of value, 


the zero point of the dial had to test the 


Identification 


same immediately before and after the 
series of five observations was made 
After testing No. 1 dial gage with the 
above six blocks, No. 2 was put in the 
fixture and tested with the same _ six 
blocks, and so on until the twelve gages 
were tested from 0 to 50 
The next step was to build up the stand 
ard gages to the values of 0.560, 0.570, 
Swedish 
Gauge 
Values. 
l 2 3 1 > 
0.500 » 0000 0. 0000.0. 0000 0. 0000 0. 000010 
0.510 »O101 0. 0104.0.0099'0.0102 0.010010 
0.520 0. 02038 0. 0200/0. 0201.0. 0202 0. 0200/0 
0.530 0.03808 0.0297'0.0303 0.0300 0. 0300/10 
0.540 0.0405 0 0399°.0.0401 0.0401 0.0400/0 
0.550 0 0507 0. 0501/0. 0500:0.0508 0.050010 
0.560 0.0606 0. 0601/0. 0600 0.0605 0. 0600/0 
0.570 0.0704 0. 0701/0. 0697 0.07038 0.070010 
0. 580 0. OSOL O_OSOL'O. 0795.0. 0804 0. OSO010 
0.590 » 0902 0.090110. 0893 0.0903 0.0900'10 
0.600 0.1002 0.0998'0 0998.0. 1005 0. 1000/0 
0.610 0.1103 0.1101;)0. 1094.0. 1107 0. 1100/0 
0.620 0.1200 0.1199)0. 1194.0. 1208 0. 1199/0 
0.630 0.1304. 0.1299)/0. 1299.0. 1309 0. 1298/0 
0.640 0.1403 0.1400'0. 1400.0. 1408 0. 1895/0 
0.650 0.1505 0.1499)0. 1500 0. 1504 0. 1495/0 
0.660 0. 1600.0. 1603)0. 1600.0. 1606 0. 1595/0 
0.670 0.1700 0.1701'0.1703 0. 1707 0. 1694!0 
0.680 0.1800 0. 1800/0. 1802.0. 1807 0. 1796/0 
0.690 0.1899 0. 1901/0. 1902.0. 1904 0. 1895/0 
0.700 0.1998 0.1997'0. 2002.0. 2002 0. 1998/0 
0.710 0.2099 0. 2099/0. 2097.0. 2100 0. 2098/0 
0.720 0.2196 0.219910. 2201.0. 2199 0. 2197/0 
0.730 0.2296 0. 2300/0. 2304.0. 2300 0. 229510 
0.740 0. 2394 0.23990. 2402 0. 2396 0. 2398/0 
0 0 0.2493 0. 2497/0. 24980. 2495 0. 2497/0 
0.760 0 2595 0. 2599/0. 2597 0. 2600 0. 259510 
0.770 0. 2694 0. 2700/0. 2704.0. 2700 0. 269210 
0 780 0 2796.0. 2798/0. 2810.0. 2800.0. 2798/0 
Oo. 790 O. 2S97 0. 2902)'0. 2907 0. 2901'O. 2894 
0 SOO 0. 8000 0. 3000 
FIG. 2 TABULAR VALUES 
n“V - : 
0.550, 0.590 and 0.600, using the 0.500 block 
immediately before and after this new se 
ries of standards After testing the en- 
tire lot of twelve-dial gages with this 
series, a third series was built up of the 
values 0.500, 0.610. 0.620, 0.630, 0.640 and 
0.650, and the twelve dials tested with 


these. This process was kept up until the 
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limit of movement of the hands on 


dials was reached 
The reason for using the standard gages 
in a series of six values at a time instead 


the 
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tained a larger mass of metal that would 
warm up slowly. Besides the operation 
of lifting them from the surface plate up 
to the testing position occupied a com- 























of testing one dial gage throughout its paratively short space of time; also their 
entire range of movement before taking contact with the mass of iron in the sur- 
up another dial, was to guard against face plate for some length of time would 
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Numbers 


6 7 8 y 10 ll 12 
0000 0.0000 0. 0000 0. 0000 0. 0000 0. 0000 0. OOOO 
0101 0.0103 0.0101'0.0097 0.0100 0.0099 0.0099 
0202 0.0201 0.0201 0.0197'0.0197/0. 0200 0.0200 
0305 0.0301 0.0300 0.0296 0.0300/0.0297 0.0303 
0403 0.0402 0.0403 0.0396'0.0399'0.0399 0.0406 
0502 0.0500 0.0501 0.0496 0.0503 0.0500 0.0506 
0600 0.0603 0.0606 0.0599 0.0603 0.0599 0. 0606 
0700 0.0704 0.0706 0.0704'0.0703 0.0700 0.0701 
0798 0.0801 0.0808 0.0801 0.0801 0 O800 0. O802 
0899 0.0900 0.0907 0.0902'0.0899 0.0899 0.0900 
1000 0. 1000 0. 1005/0. 1006.0.0999 0. 1000.0. 1000 
1100 0.1100 0. 1106.0.1105.0. 1100 0.1099 0.1100 
1201 0.1199 0. 120710. 1202.0. 1200 0.1201 0.1199 
1302 0. 1300 0. 1304/0. 1301 0.1303 0. 1300 0.1301 
1402 0. 1404 0. 1407'0. 1401.0. 1402 0. 1400 0.1403 
1501 0.1502 0.1502.0. 1507 0.1502 0. 1499.0. 1502 
1600 0.1601 0. 1604.0. 1606 0. 1602 0.1600 0.1598 
1700 0.1703 0. 1704/0. 1705.0.1703 0.1706 0. 1698 
1799 0.1800 0. 1804.0. 1804'0.1799 0.1802 0.1801 
1899 0.1901 0. 1904/0. 19040. 1899 0.1899 0. 1896 
2001 0.1997 0. 2005.0. 2000.0. 1999 0. 2003 0. 1992 
2100 0. 2098 0. 2105)0. 2101.0. 2098 0. 2103 0. 2097 
2204 0.2195 0. 2201/0. 2202.0. 2199 0. 2203 0.2194 
302 0. 2295 0. 2300 0. 229710. 2300 0. 2299 0. 2298 
2400 0.2397 0. 2398 0. 2397 0. 2397 0. 2400 0. 2399 
2499 0. 2501 0. 2495 0.2500 0. 2500 0. 2504 0. 2498 
2599 0. 2607 0. 2599.0. 2598 0. 2605 0. 2604 0. 2599 
2701 0. 2708 0. 2696 0. 2694 0. 2706 0. 2701 0. 2697 
2801 0. 2804 0.2796 0.2799 0.2798 
FROM THE CALIBRATION 

temperature errors as much as possible. 
In building up the standard gages to ob- 


they had to be 


a while during the building 


the 


handled quite 


tain required values, 


process, and some of the components 
were rather small pieces of steel that 
would warm up quickly; whereas, after 
the standards were built up, they con- 


hold them at the temperature of 
which was kept about 65 de 


the 


tend 
the room, 
grees Fahrenheit 
for about two hours before the tests be 
gan. The reason for using the 0.500 gage 
as a datum block was so as to have the 
the 


conveniently, 


during tests, and 


series large enough 
and not warm up 


smallest gage of 
handie 
too quickly. 

The dial gages were graduated to read 
inch, but by using a magnifying 
glass of 3-inch 0.0001 inch on the 
dial could be estimated. The extremity 
of the hand was bent down by the makers 
to be close the dial and thus 
avoid error of parallax, but to still further 
guard this error, the head was 
shifted about until the image of the mag 

seen reflected from the glass 
the dial, appeared to be bisected 
Then the eye was known to be 
through the hand at 
angles to the plane of the dial. 


to 0.00! 


focus, 


sO as to 


against 
nifier, as 
covering 
by the hand. 
passing 


in a plane 


right 
Tue ResuLts 

show the reading of 
corresponding to the 
standard the Swedish gages, 
the curves, Fig. 3, plotted from the 
tabular values show graphically the results 
the comparisons. The hori 

lines datum lines for 
the error curves, each of the light 
horizontal lines represents 0.001 
the curve going above the datum 


[he tables, Fig. 2, 


the dial gages 


values of 


while 


obtained by 

zontal heavy are 
while 
inch 


error, 
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line when the reading oi dial gage was 
in excess of what it should be, and below 
the datum line when the reading was too 
little. Thus, for No. 1 dial gage the maxi 
mum excess error was 0.0008 and _ oc- 
while the 


curred when the dial read 30, 
maximum deficiency error was 0.0007 and 
occurred when the dial read 250 

One fact that was brought out by plot 


ting the errors was that some of the dial 


gages were more accurate than others, 
while in some of them one part of th 
range of movement was more accurate 
than another part of the range in the same 
dial No. 5 seems to be the best dial 
iT Ot is no error was apparent 
ip to 110, while beyond that point tl 


rrors are not as much as in Nos. 3, 4, 


Molding a large Gear Wheel 
By W. W. Carrer 


It is not infrequent that jobs like that 
illustrated in the accompanying drawings 
are performed in foundries that are en- 
gaged in molding heavy work. In point 


of economy in patternmaking, and, also, 


> 


I SHOWING FLASKS 


— 


FIG. 2. PLAN VIEW OF CHEEK WITH 
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f ithe 
' 
WN 
| 
| 
I 
2 I t Vk I HEEK RI rING 


ON BLOCKS 


that of molding, the following method 


has already proved to be by far the most 
economical and pi icticable Vhe casting 
when finished will b 1 involute toothed 


gear wheel with six arms 

It is molded in a round iron flask, and 
the first operation is to strike off the drag 
part of the flask, level with its top edge, 
then the iron F, Fig. 1, with a hole for 
the sweep spindle is located in the center 
of the drag and sweep E is used to strike 

circle which is divided into sixths for 
the purpose of getting the center line for 
each arm 

Sweep E is then removed and sweep 
H, which contains the segment of teet! 
is placed as shown in Figs. 1 and 2. The 
top of the drag is next supplied with 
parting sand and the cheek J, is put on 


Chis has a flange on the inside, as shown 
it B, to litt the nd surrounding the 
teeth. The teeth are then rammed up, or 
rather, in the molder’s’ parlance, t! 
cheek is rammed up. The matter of pr 


ding to ram up the cheek is, however 
ccompanied with more or less pre 

inaries relating to the correct setting 
t the segment sweep. This being satis 
factorily accomplished the teeth on it are 
subsequently rammed up, each tooth being 
amply rodded for the purpose of support 
ing them when the cheek is lifted off, and 
the segment is moved around and 


} 
tne! 


another set of teeth is rammed up, this 


peration being repeated until the circle 


= con plete 








jt 
a) 


] 


most all ot 


operations 
teeth 


Incide ntally, In 
are 
of 
or 


wheels the 
rodded regardless 
to be off 
are, however, some instances 
needed at all, 
of the tooth 


making large gear 
either 
whether they 
Chere 


a nail or 


nailed or 


are cheeked 
not 
where rod is not 


owing to the size and shape 


When the job is to be cheeked off care 
should always be exercised regarding the 
distance from which the nail, or rod is 


set to the bottom joint or flask parting; 
that is, a very little hanging sand should 
intervene between the rod and the joint 

When the cheek is rammed up, it should 
be lifted from the drag and lowered upon 
blocks in Fig. 3 “he 
arm should be swung 
the crane and lowered into position, lo- 
cating them by the center lines made in 
the sand of the drag. These are shown 
in their proper location on the drag by 

The backing board K with the 
is then fastened to the ends of the 


shown 
then 


as 


three 


cores upon 


Fig. 4 
rib L 
arm cores and molding sand is rammed 
in between the said cores to form the in 
side ring of the wheel, as shown in Fig. 4 

It would be well just here to turn our 
attention for a few moments to the man- 
of making the arm Fig. 5 
shows a plan and sectional view of the 


ner cores. 
core box for the arms and contains one- 
half of the 
made for each arm 


pattern, two cores being 
These two cores 


arm 
are 
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strengthened by means of a cast-iron ar- 


bor or 


crab 


and 


when 


dried 


they 


matched together to form the arms. 
obvious that each core is only a half of an 


are 
It is 


arm, but, it is, nevertheless, a whole core 
and it is made and handled as such, there- 


a 
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fore, the two cores, being matched and 


clamped together are swung up and 
placed as already described. 
When all the intervening spaces _be- 


tween the arm cores are rammed up, the 
different parts of the mold are given a 
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VIEW OF MOLD ON LINE X X OF FIG. 4 


swabbing of plumbago in solution with 
syrup water and a subsequent skin dry- 
ing, then they are assembled, or, as the 
molder would say, the mold is closed and 
the covering cores at the hub and peri- 
phery are properly set, after which the 
mold is clamped and made ready to re- 
ceive the metal. A sectional view of the 
closed mold, through the line X X of 
Fig. 4, is shown by Fig. 6. 





A new metallic mirror, partially made 
by electro-deposition, is being introduced 
the market which is 
place glass particularly for marine pur- 


on intended to re- 
poses, such as search-light reflectors, etc 
The mirror has a surface composed of 
alternate bands of 
white reflecting It 
that this mirror gives a more penetrating 
beam of light both at night and in foggy 
weather, that such a 
beam of light thrown stand in 
greater relief than in a light thrown from 
a silver white metal mirror, and that the 
intensity of the light is so great that it is 


gold and 


claimed 


or rings 


is 


surfaces. 


objects on which 


is out 


impossible to aim accurately at the pro 
jector. Another advantage claimed 
the new mirrors is that they are not frac- 


for 


tured by concussion, and that even when 
penetrated by bullets the area of distor- 
small 


tion is very 





The Belgian mint was quite active dur 
1907, producing nickel, 
Belgian coins, as well as nickel 
In 


ing silver, and 
copper 
pieces for Roumania and Colombia. 
all 67,000,000 coins were struck off, hav 


ing a value of $1,768,000 
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Schaap Autogeneous elding Process 


High Temperatures Obtained by Combining Gas with Air Under 
Pressure. The Burner and Apparatus Used. Some of the Work Done 


EDITORIAL CORRESPONDENCE 


ri) 
ul 
Jt 





[he welding process invented and pat- of the casting, owing to the nature of the weld is n ide hard, as is the case with 
ented with numerous patents by A. K._ flame being such, that it purifies the metal some processes of mending casting, but is 
Schaap, of the Schaap Automobile Com- which has been melted. The iron at the soft enough to be easily cut with a file 


pany, 344 Cumberland street, Brooklyn, 
N. Y., has created a wide interest in the 





mechanical world, in that it seems to have 
established a new principle by which high 
temperatures can be obtained, at a low 
cost, with the blow pipe or burner. 

[he principle, so far, has only been ap 
plied to the autogenous welding of 
netals, but it gives promise of having a 
much wider application, as it is very sim- 
ple, and simplicity is a great cost reducer. 

[he entire apparatus necessary to weld 
the cast iron and aluminum parts which 
come to Mr. Schaap’s shop is shown in 
Fig. 1, with the exception of a small air 
‘ompressor, which is located on the floor 
below. In this cut the operator is seen 
holding the blow-pipe burner in his left 
1and, while in the right hand he is hold 
ing a bar of iron from which the metal 
is being melted into the opening, in the 
cylinder, that is being filled up. *The 
netal that comes from the bar is being 
fused with the iron in the cylinder by 





the use of artificial gas for fuel, and the | 
casting is made perfectly tight again with | 
ut the use of any flux. 

Breaks in cast-iron cylinders of this 
kind are welded together and the iron 
nade solid and tight enough to withstand 





the high explosive pressures to which they 





ire subjected by the rapidly repeated ex 





pl sions of the gasolene gas. In fact, the 























FIG. 2. CAST-IRON GASOLENE ENGINE CYLINDER WELD! VITH CITY GAS AN 
iron at the weld is stronger than the rest \IR BLAST WITHOI 
"| ) wl 1 pr é 
} ining t several bla 
if \ draw rom the | 
ma s acetylene, p 
duc l g will ¢ gl 
he ilumin used 
hy 
RN} U's) 
Lhe whi 
11S l I gas ir are 
1 lig No the rst 
which Mr. S p designed, and in 
bl f pounds pressure px 
square in r less, was combined wit] 
gas fron iin, and tl flame reg 
lated to as r pertection as possible 
Cher blast t air from the air com 
pressor, of trom 40 to 60 pounds pressur« 
per square inch was sent into the core 
of the flame and a temperature that would 
easily melt cast iron, in less than a min 
FIG. I. WELDING A LUG ON A CAST-IRON CYLINDER WITH CITY GAS ute, was obtained. Burners 3, 8 and 9 ar 


AND COMPRESSED AIR smaller sizes of the same type that were 
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designed for small work, and for cutting ‘é 
metals, 

After considerable experimenting burner 
6, Fig. 3, was developed and this burner 
increased the temperature of the flame 
It is the same burner that is shown in 
ise in Fig. 1. At A in Fig. 3 gas is taken 
in from the city main; at B atmospheric 
air is taken in at a pressure of from 1! 
to 2 pounds per square inch, and thes« 
two are mixed at J; another smaller blast 
of air, at 114 to 2 pounds pressure, 1s 
taken in at C and combined with the gas 
and air taken in at A and B; gas combined 


with a blast of air from the air compres 


1S 


sor, of from 40 to 60 pounds pressure, 
taken in at D and carried through an in 
side pipe to the end of the burner. This 
blast forms the core of the flame; the 
hottest part of the flame is brought: up 
close to the end of the burner, or ex 
tended out some 2 inches from it, by moy 
ing the inner pipe in and out by means 
of screw threads and the adjusting nuts 
E and F. The outer end of the outside 


pipe of the burner is surrounded with a 














row of small holes, located about % of 

an inch back from the end to allow an\ 

excess of gas to escape and be burned FIG. 4 
There is absolutely no danger of back 


SIX CYLINDER ALUMINUM CRANK CASE WELDED WITH 
CITY *GAS AND AIR BLAST WITHOUT FLUX 


fire in this. burner as it has been tested 





in all kinds of ways that would be liable 
to make it back-fire, and when in opera 
tion the outside of the burner is cold clear 
to the tip end, while the heat 1 incl 
from it is hot enough to quickly melt 


cast iron or steel 


PIPING AND GAs CONSUMPTION 
In Fig. 1, pipe H brings the gas fron 
the lower floor, and this is connected t 
the burner with a rubber hose; pipe ¢ 
brings up the air supply at a pressure 
from 114 to 2 pounds; and pipe J ‘con 
veys the’ gas that is combined ‘with the 

















air, from the air compressor, at’ a pres 
sure of from 40 to 60 pounds. On to; 





of this pipe will be seen located a pres 
sure gage. 

Burners 4 and 7 are earlier designs of tl 
type of burner shown by 6, 4 being dé 
signed for a combined brazing and weld 
ing burner. Number 2 is a multiple burne: 
designed for heavy duty, that needs a larg 
volume of heat It has four burners 
joined together. Burner 5 is the crud 
burner that suggested the principl« 
which the others are based. It takes 
gas, from the city main, at K, and 
at atmospheric pressure, is taken in 
L, M, N and O. The flame which com 
out of the top is about 1 inch in diat 














eter at the bottom, and about 2 incl 

high, and it will melt a brass rod. 
The gas consumption is very low 

it is claimed by Mr. Schaap that 

burner is so arranged that it combines | 








eas and air in such a manner that the 
na is throttled until all the heat units 








FIG. 2. GROUP OF BURNERS FORK WELDING METALS WITH ANY KIND used up in their strongest form. |! 


OF GAS COMBINED WITH AIR BLASTS is done by the inside core of gas 
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high-pressure air being surrounded by a 
low-pressure air blast united with burning 
gas, and this forms a cage over the cen 
Welsbach 


that is put over an ordinary gas jet 


ter core similar to the mantle 


THe Work DoNE 


Some of the work which has been done 
hy this process shows an improvement over 
other methods of welding. One of these 
improvements, and an important one, 1s 
that cast iron and aluminum can be suc 
cessfully welded without the use of any 
kind of a flux 

The Knox 


shown in Fig. 2 was welded with this pro 


gasolene engine cylinder 
This was photographed just as the 


before it 


eo) 


weld was completed and was 


chipped and filed down to a smooth sur 
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were then operated on by melting the of heavy structural iron or bridge work. 


metal around them and fusing other metal Ihe shaping, moving or placing of heavy 


with the metal of the case, to close up the masses of metal, to say nothing of the 
The fact that the copper plate 
was not melted 
while melting aluminum on top of it to the 
that the 


desired of 


original designs and calculations, call for 


skill 


opening. 
any place the highest class of engineering 
backed by 

A short 


Superintendent 


through in 
long experience 
tine ago, through the kindness 
had the 


shops of 


tak- 


depth of % of an inch shows 
heat can be localized in any Caldwell, I 


through the 


sp rt 
of welding pleasure of going 


cE. F. L the 


by the Schaap process 
and 


Company, 


Decatur Bridge 


A Few Kinks in Structural 
Iron Work 


By EtrHAN VIALL 


work which calls 
than that 


There is no class of 


ingenuity 


for more brains and 











oe 


rrieeregy 


044A daas 

















FIG. 3. ANOTHER VIEW OF THE BEND- 
ING MACHINI 
ing a number of photographs and obtain 
ing some information and data that I 
believe will be interesting to readers of 
the AMERI MACHINIS Not long ago 
this company received orders for a num 


ber of turntables of the type shown in 





1 


face. The weld is shown by the rougl 


metal at the compression-chamber end of 
the cylinder and it will have to with 
stand the pressure-caused by the explosion 
of the gases 


The 6 cylinder automobile engine crank 


case shown in Fig. 4, is a sample of th 
iutogenous welding of aluminum that 
was done by this process. Welds wert 


B-and ( 
and both of these jobs were welded yw ith 


made on this, on the hnes A, 
ut a flux 

Another interesttng ‘job of 
while | 


aluminum 


welding was done was an ‘01 
looker. 
mission gear case 
broken out of the side, that was 
nches long and 3 inches wide. A 


fastened to the 


This was an automobile, trans 


which had an oval hole 
alsout 5 
copper 
inside, to ‘pre 


plate was 


steel plate, 


mtour, as a [ 


erve the inside c: 
which would have been: much better, was 
Scrap: aluminum metal -was 
this copper 

pread out of an inch thick and fused 
vith the metal of the The 
vas perfectly tight owing to its being one 


ot handy. 


hen melted on top of plate, 


joint 


case 


yntinuous piece of metal. Several cracks 


Fig. 1 he circular frame shown resting 
on the rollers was to be made of 24-inch 
URNTABLI I-beams The diametér of the circle was 




















MACHINE FOR BENDING CIRCULAR FRAME OF TURNTABLE 


FIG. 2 








Q 


She 1 


to be 20 ft. It was decided to make this 
four sections, each sec- 


The superfluous 


circular 
tion to be 18 ft. long. 
length was to be trimmed off after bend 
ing. The idea was that this extra length 
would enable them to get a good bend 
in the length of the piece wanted and al- 
the ends of the sections to be fitted 


piece In 


OW 
together nicely 

\s no bending machine in the shop was 
powerful enough to bend these I-beams, 
they designed and built the Sending ma- 


chine shown in Figs. 2 and 3. The base 
or main part of the frame 4 A, is made 
of two pieces of 15-inch channel iron. 


[he uprights B, are 8-inch channel iron 


[he bending rolls C, three in number, are 

















FIG. 5 \ PORTABLE BENDING MACHINE 


ind 28 inches long, 


Che 


inches in diameter 
the 


7 
exclusive of bearings bearings 
re 4 lhe 
roll is adjustable by means of the screws 


DP. 


inches in diameter upper 


and has a vertical movement of six 


inches. The lower rolls are set 36 inches 
from center to center and the lowest 
point at which the upper roll may be set 

10 inches from its center to a line 
drawn between the centers of the lower 
rolls. The worm gears E drive the two 
lower rolls 


This machine not only did a perfectly 


itisfactory job on the 24-foot I-beams, 


but has been used for many smaller jobs 
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In bending the large I-beams the ma- 
chine was laid on its side. 

After bending and putting the I-beams 
together, some means of planing the sur- 
faces coming in contact with the rollers 
had to The arrangement 
shown in Fig. 4 was used. A special rack 
cast in sections was made and planed on 
These were then bolted 


be devised. 


the upper edge. 


into position and carefully leveled. The 
movable framework was made and 
pivoted at the middle of the table. The 


outer end was held by two shoes running 
on the upper edge of the rack. A 24-inch 
planer crossrail was bolted into place to 
hold yperate the cutting tool. This 
traveling moved by the 
motor operating through the bevel gears 
connecting with the pinion engaging the 


and 


carriage was 


circular rack. This made a very satis- 
factory “boring mill.” 
Fig. 5 shows one of the most con- 


venient angle-iron or corner-strap benders 
It is simply an old discarded 
cylinder up and 
In this 


I ever saw. 
compressor rigged 
mounted on a home-made truck. 
way the machine may be moved close to 
any of the forges and connected with the 
air supply by means of a hose and is 
ready for use 


New Malleable Copper Alloy 


Among the various malleable copper al- 


loys, such as Muntz metal, Eich metal 
and “sterro-metal,”’ which are on the mar 
ket, there is one which seems to have 
many excellent properties in the line of 


malleability and ease of casting: “Ogala 


metal.” At red heat it is highly malleable, 
is very hard and tough, but affords no 
difficulties in working. Its hardness and 


toughness increase up to a certain degree, 
the longer it is worked under the ham 
mer or in the rolls. In a red-hot state 
!t may be rolled to the thinnest sheets. <A 


great advantage is its low specific gravity 


Its melting point lies between 950 degrees 
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FIG. 4. A “RORING MILL” FOR TURNING 


THE WHEEL PATH OF THE TURNTABLE 
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and 1000 degrees Centigrade = 1742 de- 
grees 1832 Fahrenheit. Its 
shrinkage in casting is but slight—about 
When care is used, it 
may be cast with success. It is melted in 
graphite crucibles and poured when quite 
Dur- 
ing the melting process it should be well 


and degrees 


0.2 to I per cent. 


hot, but should not be overheated. 


stirred; and in order to prevent loss in 
melting should be covered with charcoal 
A slight quantity of ammonia 
in the crucible. In 
melting, at least a half—and better still 
two-thirds metal should added. 
It may be heated, for forging, in any fire 
Herr Louis Ebbinghaus in 


powder. 


serves to clear it re- 


new be 


It is made by 
Hohenlimburg, Westphalia 


Some More Antique Machine 
Tools 





By E. A. Dixie 
When looking for material I often 
stumble on something widely different 


from my quest, but more interesting and 














FIG. I THE FIRST MILLING MACHINI 


valuable to me. I heard of some wonder 
ful 
ing 


shop of the 


records that had been made in drill 
small holes in tool-steel bars in the 
North Chelmsford Machine 
and Supply Company and as I was in the 
neighborhood I ran over to see what was 


being done. I had been truly informed 


but I found, what was of considerabl\ 
more interest to me, some of the first 
machine tools built in this country and 
still in running order. So the story of 
the drilling will have to wait. 

The concern now builds textile ma 
chinery, ball winders and also a line of 
small gas engines Formerly machine 
tools were built and it was one of the 


first shops in the 
date and quality 
original 


country, both as regards 
of work. Many of the 


tools have been retained, not 
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from any idea of sentiment, but because 
of economy and efficiency 
The shop was started in the early 
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the building of 
machine tools was discontinued. 
ber of the old machines were scrapped, 





























Fit I FRONT VIEW 


thirties | am_ tol ut possibly my in 
formant was wrong, for the lathe show: 
m page 319, part 1, Vol. 31, was pl 
in this shop. Baxter D. Whitney, in 

interview, told me “The job was don 


ibout 1840 on a planer in North Chelms 


ford [he planer had cast-iron ways 


volted to granite sills, the table was 


iriven by a chain and the planer was evi- 


lently not a new one at that time.” Be 


that as it may the shop was started by two 


brothers. machinists of considerable re 


pute, from Nashua, N. H., Ira and Ziba 
Gay. The shop was run by water-power, 


und here the brothers Gay manufactured 
cotton machinery and machine tools. The 
leath of the elder brother, Ira Gay, led 
the younger brother to look about for a 
ompetent assistant and he was success 
ful in securing the services of Harvey 
Silver, of Hillsboro, N. H., who was a 
man of extraordinary mechanical ability, 
not only being an excellent mechanic, but 
ilso a successful inventor. His associa 
tion with the concern in 1835, under the 
rm name of Gay, Silver & Co, 
narked the beginning of a new and suc 
essful era in the affairs of the company 
in the retirement of Ziba Gay, senior, 


1857, the firm name was changed to 


7 

Silver & Gay, the Gay of the firm being 

‘iba Gay, junior 

Under the management of Mr. Silver 
shop grew rapidly and the reputation 
the concern as builders of machine 

ols spread il] ver the country. After 
death of Mr. Silver in 1884 the firm 
me was changed to Silver & Gay 

mpany 

When the present concern, the North 

helmsford Machine and Supply Com 


; 
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but others, whose usefulness was appar- 
ent, were retained. 

Several years ago a fire at the works 
destroyed what was at one time the 
largest and most accurate division plate 
in the country. It was 15 feet in diam- 
eter and even within the last few months 
inquiries have been received by the firm 
for estimates on work to be divided on 
the “big dividing engine.” 

Fig. 1 shows what is supposed to be 
the first milling machine made in this 
country. It is still in use on certain small 
work. The base is a wooden block. Ex- 
amination of the hand wheel shows that 


it was never turned, but has been worn 
dead smooth by the palms of generations 
of mechanics. The wooden block, as well 
as the machine, passed through the fire 
together and neither seems to have suf 
fered in cot sequence 


Originally the machine had hand feed 


only, but Somé genius added an automatic 


feed and stop. Figs. 2, 3 and 4 show the 
] 


old planer with stone sills which Baxter 


D. Whitne told me about When it 


came to the question of scrapping this 


planer the decision to keep it in commis 


sion was based on actual earning power 
[he concern has modern planers to do 


he work which is turned out in quan 





anes 

















PLANER SHOWING ORIGINAL HOUSINGS 
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tities At long intervals a large job 
comes in to be machined 
be handled on the smaller planers. It 

that these jobs pay 


the cost of storing the old planer and a 


which cannot 


was decided would 


very decent profit besides. 


Fig. 2 shows a general view of the 
large planer. It has two sets of housings, 
the front ones, which were added later, 
shown best in Fig. 2, will take 84 inches 
square, while the smaller ones (which 
were the original ones) will take 42 inches 
squar The table is 39 inches wide by 
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ways. The crosshead on the smail hous- 


ings is elevated by two right-hand screws 


bevel gears and pinions; the large 


left-hand screws 


with 
crosshead by right- and 
on the tops of which are right- and left- 
hand worm-wheels actuated by worms. 
[he large crosshead has both power- and 
devices, while the small 
one is by hand only. The saddle is held 
to the cross-head by a heavy leaf spring. 


3 is shown the tool-lifting de- 


hand-elevating 


In Fig 
vice, for this old. fellow was built with an 
the tool on the 


for lifting 


arrangement 











FIG. 4. SHOWING THE DRIVI 
12 feet long lhe smaller housings are’ back stroke. and although it is not used 
distant six feet from the larger ones. now the parts are all in place. The lever, 


The bed of the planer is of granite with 


cast-iron strips bolted to it. The track 
on one side is an inverted V and on the 
other flat | think it will be admitted 
that this is not bad practice now and is, 
I think, the way some of the best cylin 
drical grinders are built. The ways were 
chipped and filed to straight edges Ob- 
viously the one V was adopted, not be- 
cause it was better, but because it 
was easier to produce one V and a 
flat track in line, than to produce two 
V’s and to have them in line both 


(in Fig. 3) in- 
a horizontal 


in front of the tool slide 
clined to the left and having 
its other end an ec- 


handle on it, has at 


centric \ rope passes over the grooved 
pulleys at the sides of the crosshead. The 


middle of the rope is attached to the lever 


referred to, one end is attached to the 
feed-wheel and the other end has a 
weight attached to it As the bed re- 


verses the lever is pulled over and the 
lifts the tool, at the next re- 
feed-wheel the 


lever over and the ec- 


eccentric 


versal the moves, allows 


weight to pull the 
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centric moves the tool to cutting position 
again. The inverted V track is formed 
at an angle of about 80 degrees with a 
The flat 
The chain 


base of about three inches. 
track is about 3 inches wide. 
is about six inches wide over all, made up 
links. It 


with one- 


and wide 
is made of iron 
inch pins riveted over on each side. 

Fig. 4 shows the driving pulleys con- 
necting with the chain sprocket through 
a vertical shaft and bevel gears. As will 
be seen the two-belt drive was used, the 


of alternate narrow 


7§x134-inch 


return being at a higher speed. 
My next article will show some of the 
other tools 





Questions for the Designer 


By E. M. Kinc 
Why are the handles on handwheels 
and ball handles made so that the handle 
rotates in the hand of the operator in- 


stead of on a central stud? This applies 


particularly to the handles operating the 


1 


vertical movement of  milling-machine 


tables where considerable exertion is re 
quired to move them and which on many 
occasions have to be used continuously. 

Why are 
as shown in 
at a thus often making the use of small 
difficult ? 
jection to removing this corner as shown 
by the dotted 

Why is the handle on such a vise made 
the the 


without means of 


milling-machine vises made 


Fig. 1, with a square corner 


end mills very Is there any ob- 


lines? 


a loose fit on squared end of 
screw 


so that 


clamping any 
holding it on the 
starts to cut, if the vise is in the position 
the handle usually falls 
the 


when machine 


shown in Fig. 1, 
the 
scraped surface of the top of knee? 


from vise and makes a dent in 
I do not advocate permanently attach- 
ing the handle but some kind of a spring 
catch to keep it from so easily falling off 
Why are 


machine tables, as furnished by the mak 


the vernier scales on milling 


shown at A Fig. 2 in 


ers, arranged as 

stead of as at B which shows an arrange 
ment in use in the shops of the Taft 
Peirce Company, of Woonsocket, R. L, 


for the past fifteen years? This arrange 


ment permits a more accurate setting and 


is far more convenient than that shown 
at A. Here we can look along the lines 
of the vernier instead of on top of them 


Is it not possible for milling-machin 
standard di 
the tables: 


makers to agree on some 
for the 1 
In the shop where | 
makes of 
versal and plain, of the sizes Nos. 1, 1 


Sé-inch slots 


slots in 
am employed ar 


mensions 


three milling machines, un! 
and 2 and although all have 
and use 5¢-inch bolts, the part of the 1 
slots in which the bolt heads fit is of dit 
ferent dimensions in the three makes. It 
only the regular attachments belonging t 
them thi 
not but 
there is a variety of jig, fixture and spec! 


used on 
much, 


those machines were 


would matter so whi 
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machine work to be strapped on the table, 
it causes much annoyance not to be able 
to use the same bolts in all machines. 

Why do some lathe manufacturers hold 
the ball handle on cross-slide screws and 
other places by a nut of the shape shown 
in Fig. 3 when one a third or fourth of 
the thickness would answer the purpose, 
look more mechanical rap the 
machinists’ knuckles ? 

Why do some lathe builders stamp the 


and not 


number of teeth a change gear contains, 
with small figures in the hub of the gear? 
This usually the 
nut and collar holding the gear on the 


necessitates removing 

lead screw in order to find out what gear 
° , e ° ° ° 

it is. When simple gearing is used as is 

the the 

pletely covered by the collar being placed 


generally case figures are com 


cal 





— 


poaeed 


~~ 











FIG. 1 
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axially and which is easily operated by the 
fingers? I wonder if those makers would 
buy an automobile having such a speed- 
changing device. 

Why is the lead screw of medium size, 
or toolmakers’ engine lathes not furnished 
with a graduated dial as shown in Figs 
4 and 5? It would come in useful in fac 
ing work to 
making distances between shoulders cor 
am well 


accurate thickness also in 
rect and in many other ways. | 
aware that in many lathes the lead screw 


is cut six threads per inch and that one 


sixth of an inch cannot be expressed in 
decimals, but why are there six threads 
per inch? In such cases, in fact in most 
cases, I would suggest using bevel gears 
of proper ratio arranged like Fig. 4, the 
graduated dial being placed as close as 


“ALLL As 
A B 
FIG. 2 
| 
— 7 -| 
FIG. 3 
= | 
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is room for it to turn there is room for a 
large dial if placed close to hand wheel 
Why are 
times made so that 
lathe 
the graduations we 


some 
the 


such graduated collars 


when we feed in 


tool, Say, 0.001 inch, according to 


remove 0.002 inch 


while in others 


int that 


from diameter of work, 


the amot 


the reading is equal to 
the diameter of the work is reduced 


Why are the 


planers and 


cross-feed screws on 
with 
that 


collars 


shapers not furnished 
lars? It 
least, 


on a planer as on a 


graduated col seems to me 


on tool work, at graduated 


are just as desirabl 


milling machine 


While on the subject of graduated col 
lars | should like to ask wil anyone 
should design one like that shown at A, 
in Fig. 6, with two zeros the same 

Tailstock 


é 
4, 
a 











FIG, ¢ 








etween the gear and nut. In compound 
earing the nut is next the gear and does 
it quite conceal the number, though it 
ay be difficult to read it. Other makers 
ive the number of teeth in large figures 
the gear arm 
Why are so many engine lathes made 
dinky little V’s when it is 
that such V’s the 


ects of wear before the lathe is in use 


th such 
ll known show 
month ? 

Why 
connecting the 


still 
pulley to 


lathe builders use 
the 


ge gear on the spindle a square-head 


do some 


cone 
which 


lt moving radially and on we 


st use a wrench, while other makers of 
he and milling machines for the past 


years have been using a pin moving 


FIG. § 


POINTS ESIGN 


TOOT 


IN MACHINI 


possible to the right hand end of the h« ad 


stock without interfering with the move 


? ? 


ment of the carriage, and set at a suitable 


angle for convenience for operating and 


reading. My practice in facing work is to 


use a gear of 110 teeth on the lead screw 


and count each tooth as giving approx! 


mately 0.0015 movement of carriage 


I find even this scheme of so much help 


that I believe a properly arranged gradu 
ated dial 
toolmakers 


Why are so many engine lathes made 


would be much appreciated by 


without a graduated collar on cross-slide 


screw or with one of such small diameter 
s to be almost useless? Is there any ob 
jection to having one almost as large as 
the hand wheel or ball handle? If there 


FIG. 3 

circle such as we usually find on old un- 
versal milling machines? And why, at the 
present time, do some makers of millers 
make the graduated collars as at B, which 
IS very little better? 

Why are flat-top bench-lathe beds made 
of the proportions shown in Fig. 7, when 
it seems to be well known that the sides 


bb wear much faster than the top a, thus 
tailstock a loose fit? Is there 
surfaces bb 
wider as dotted 
Makers of the inverted V-type of 
a saddk 


making the 
any objection to making th: 
a little 


lines ? 


indicated by the 


bench-lathe beds use rr shoe be 


tween the bed and the slide rest, of the 
design shown in Fig. 8, the result being 
the slide rest sooner or later has side 


play on this shoe 








¢ 


} 
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Heat ‘Treating Furnaces and [heir Location 


The Annealing, Hardening, Tempering and Carbonizing Furnaces 
in the Hardening Room of the Chicago Flexible Shaft Company 





EDITORIAL CORRESPONDENCE 


Lhe heat-treatment of the metals used 
111 building the various kinds of machines 
tool nd ipparatus that are used at ike 
present time, has become a very import 
ant item in the cost of manufacture and 
the hardening-room in most shops has 

n made one of the important depart 


7 + 
nents 


improvements that have been mad 





heating-turnaces, quenching-baths ar: 
materials used have greatly aided in 
rfecting the hardening-rooms and 
inging them up to a point where the 
erators .are able to produce steels of 
y hardness desired and that will fulfill 
f the equirements demanded of 
W he t work uch a nature 
large pat t it has to be hea 
ed, many furnace ot different style 
kind re necessat and to arrange 
furnace im os way that the 
vill | indled in the most econom 


ical manner is one of the problems of the 
hardening-room 


The kind of fuel to 1 


is 


ised in the fur- 


iE 


naces also an important 


decided and where natural g is obtain 


ible 


furnace is undoubtedly the most economi 


1s 
in a goodly supply, the gas-burning 
cal, as it is very 


and 


to 


control the tem 
bill In 


easy 


fuel is low. 


peratures 





FIG. I. THE CARBONIZING FURNACES 
districts where there is no natural gas, 
fuel oil or kerosene can be gasified and 
sed in many of these furnaces, by ap 
plying a special burner to them, or a pro 
Incer gas-slant « x installed, which 
<es the tuel ill Vv as low as when 
natural gas is used, or the furnaces can 
e run on artificial ¢ the latter, how 
vi the x pensive 
STEWART FURNACES 
Phe ices and forges shown in the 
accompanying illustrations are the Stew 
rt gas furnaces that are manufactured by 


thing to be 


rt 


suit 


the Chicago Flexible Shaft Company 
are supplied with burners that are 
able for either natural, illuminatirg, pro 


ducer, or gasolene gas, and for crude oil, 


or kerosene. These burners are located 
in such a way that the flames are given 


I 
the gas chamber and give a uniform heat 
to all of the 


a rotary motion to make them encirc 


parts heating chambers, 





re tmp tor hee Rey 


: 


crucibles. In the muffle and crucible tu 


naces, and the forges, the burners are 


cated on the side, while the high-sp: 
steel furnaces have the burners locat 
on the t ip so as to shoot the flame d 
ward 

(he furnaces requiring it are prov 
with an air reservoir in the base, a! 
pressure blower, so as to provide an 
blast which will occupy the minim 
i1mount of space and dispense wit! 


sheet-metal piping sometimes used. 
blast effects 


he 


a saving of the time used 


at up the furnace, as well as an ¢ 
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omy of fuel, and a greater cleanliness and 
[his makes it possible 
better 


quality of work than would otherwise be 


utility is secured 


for the operator to produce a 


the case. It also does away with the ab 
solute necessity of connecting the furnac« 
to a chimney, although it is better prac 
tice to have hoods covering the tops 0: 
furnaces and these hoods connected to a 
system of piping that will take the heat 


nd foul gases away from the furnaces 


ARRANGEMENT OF [FURNACES 


ln the hardening-room of the Chicag 
exible Shaft Company a large variety 
work is handled, to be heat-treated in a 
variety of ways, such as annealing, hard 
ning, tempering, and carbonizing. High 
peed stecl, as well as carbon steel, and 
1 t tl ll eels ‘ t-treatec 
his roon [his rings into us 
nber of different kinds of furnaces and 
se must be placed so that the work 
« handled easily and economically 
his hardening-room is located on on 
the upper floors of their &-story fac 
ry building and the floor has been cov 


red with concrete to offset any danget 


f fire that might result from the drop 
ping of hot pieces of metal on it. In the 
rner of the room are located the thre 
irge carbonizing furnaces with an opet 
ng between them so they can be easily 
relined or repaired as shown in Fig 
In front of these, but not shown, ars 
which the work, to b 


packed in its 


ited tables on 
irbonized, 1s respective 


carbonizing material used 


work in 


oxes The 


these boxes 1s a 


r packing the 


pecial composition that is made and 
larketed by this company \ shelf is 
cated in front of the door of these fur 
ices so that the boxes can be easily and 
ickly handled 1 the furnac fill 
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FIG. 2 MUFFLE RURNACES AND 


without keeping the door open @ny longer 
han is absolutely When the 
work is taken out of the 


boxes can be left on this shelf, or placed 


necessary 


on the floor, until the work is cooled, or 
a tank, similar to those in front of the 


furnaces in Fig. 2, can be filled with a 


quenching liquid and placed directly in 


front of the carbonizing furnace door that 
dumping 


the pieces can be harde ned by 


m in it as soon as the boxes are 


furnace 


furnace the 


QUENCHIN« 


M UFFLE 
At the end of the carbonizing furnaces 


1s formed an 


placing four 
backs against the side 
furnace, 
end furnaces 


hurnace 


obtained in them 


I pounds per 


consumptio1 ol 


muffle 


are 


and they 


with 


FANKS 


aisle, 


as shown by 
the Stewart 
are designed .so that a 
heat of 2400 degrees, Fahrenheit;+can be 
an air pressure of 
square a a> 
55 


FURNACES 


Fig 


cub 





gangway, 
furnaces their 
of the carbonizing 
The. two 


oven 


hou: 





i 


= 


Ce: 





iN Or ire = 
Ny \\= > = 


ri 


t 
- 
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CRUCIBLE FURNACES FOR LEAD BATHS, SALT BATHS, fF 
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‘This, however, is governed largely by 
the kind of gas used. 

The two central furnaces are the No. I 
case-hardening and annealing furnaces, 
which are provided with adjustable burn- 


ers so that the operation can maintain 
the desired temperature The heating 
chamber in these is 5 inches high, 15 
inches wide and 23 inches long and a 


heat of 2000 degrees, Fahrenheit, is ob- 
tainable with 8 burners 
sumption of 220 cubic feet per hour. 
These furnaces are used for annealing, 
tempering the carbon-steel 
the has to handle 
in the manufacture of its product and the 


and a gas con 


hardeni: g or 
I 


pieces which company 


two central furnaces can be used for car- 


bonizing any small work which it will not 





HEATED FORGES 


FIG 4. GAS 


pay to put in the large carbonizing fur 


aces, or when the large furnaces are 
full they can be made to take care of a 
part of the work 
CRUCIBLE FURNACES 

On the opposite side of this aisle are lo 
cated tl crucible furnaces, a rear view 
f which ts shown in Fig. 3 They are 
tted with adjustable burners so arranged 
that the flame is given a circular motion 
round the crucibles to tnsure uniform 
heating and they are designed for an ob 
tainable heat of 1900 degrees, Fahrenheit, 
with 4 iruers, an air pressure of I 
uunds per square inch and a gas con 
unption of 7o cubic feet per hour, for 
e N furnace Larger sizes have a 

rresponding§ inere 1 he gas con 





AND 
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sumption, and a poor quality of gas 
would also greatly increase these figures 
as they are secured from the use of the 
best gas obtainable. 

In these crucibles can be used the va- 
rious baths, such as lead, salt, oil, etc., 
that are used in the hardening and tem- 
pering of steel and as they are located 
directly opposite the heating furnaces, the 
operator has but to turn around to trans- 
fer the metal, that has been heated, to the 
quenching-baths. When cold quenching- 
baths are needed, a tank, similar to those 
shown in front of the furnaces in Fig. 2, 
can be used and the metal raked out of 
furnace and plunged directly into them. 

With the furnaces located as these are, 
if the work is to be carbonized it is taken 








FURNACES 


HIGH-SPEED STEEI 


to the carbonizing furnaces, in the corner 
of the that 
to be heat-treated afterward only has to 


room, and part of it that is 
be moved a few feet to the heating fur 
naces. From there it is easily transferred 
to the various baths by the operator, un- 
til the work is completed and ready to be 
sent out to other departments 

STEEL FURNACES 


L1iGH-SPEED 


\t a right angle to aisle on which are 
the muffle 
the high-speed steel furnaces and forges 
Fig. 4. The 


these four are 


located and crucible furnaces, 


are located, as shown in 


two central ones of 


heated 


gas 
ranges in which the required heat 
is quickly produced and can then be held 


it an even temperature [hese are used 


required in the 


for dressing the tools 
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shop and an anvil (not shown) is placed 
in front of the forges. They can also be 
used for pre-heating the high-speed steel 
before subjecting it to the high heat of 
the high-speed steel furnaces and for that 
reason they are located next to these. 
The high-speed steel furnaces are the 
two outside ones in this row and they 





are designed to give a heat, in the cham- 
ber, of 2500 degrees, Fahrenheit, so that 
any kind of high-speed steel can be hard- 
satisfactory manner. As the 
not 


ened in a 
steel handled in these 
taken to any of the other furnaces, their 
location is not an important factor and 
they can be located anywhere that will 
take up the least amount of floor space 


in the hardening room 


furnaces is 


E. F. L. 





What's the Matter with the Plain 
Crank Shaper ? 


By A. M. WatTCHER 


rack-driven shapers have 


[he fact that 


an even cutting speed, and crank shapers 


often 





an accelerating cutting speed, is 
quoted to the detriment of the latter. It 
that crank shapers wit! 


motion” 


is also claimed 
the “Whitworth 
cutting speed, 

than the ordinary crank shaper in this re 


have an evel 


and are, therefore, bette 


spect 
Now comes the accelerating cut planer 
It is 
under certain 
claim great things for it. 
the 
cut is 





thing 
makers 


In planer worl 


generally considered a good 


conditions, and its 


} 


superi rity of tl 
that 


me obstacle to 


accelerating planer work 
so often set in series, with gaps betwee 
the tool take tl 


impact just the same, except when enter 


each piece, and must 
ing the first piece. 
piece is usuall 


With the or 


tool 


In shaper work, the 


solid across the entire cut. 
dinary crank motion the enters th: 


work at slow speed, accelerates until i 
the middle of the cut, and then slows w 


Why Cal 


speed be uss 


in the same ratio to the end. 


not a higher average of 


on the accelerating cut of an ordinat 
crank motion, than on any shaper with 
Will 


enlighten a student ? 


even cutting speed? someone wi! 


knows please 

Due to the fact that barrel manufactu 
has been reduced to a cost, through tl 
use of modern automatic machinery, t] 
that almost other 
durable packing, and is acknowledged 


is less any form 
be greatly more convenient for handli: 
the this 
is greatly on the increase, 
production in the Unit 
more 150,000,000 barr: 


purposes, demand for form 
packing 
the 


States is 


annual 
than 
The enormously increased use of cem: 
in recent years has made the heaviest 

barrel whil 


mand on production, 


flour and industries are the 


sugar 


largest users. 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


The Isometrically Projected Circle 


Nearly everyone who goes in _ for 
isometric projection—and the number is 
increasing yearly—starts in with the be 


lief that, while it certainly is a very fine 
thing for builders and others who have to 


do principally only with straight lines, 
sf gi xi gs : : 

j S < 

' 

rf ‘ ~ 
ISOMETRIC PROJECTION OF A CIRCLE 

for circles and other curves it is rather 

bothersome \s a matter of fact, the 


projection of the circle isometrically is 


not nearly so difficult as its representa 
“artistic” or “diminish 
The “flat” 


represented in outline well 


tion in ordinary 


ing” perspective circular 


object may be 
enough for almost any case by two pairs 


of approximately circular arcs; and 


where greater exactness is required, as 


where the circle is made the starting 
point for other lines which must “come 
right,” the method by subdivision of orig 
inal and the isometric field into small 


squares and lozenges, and sweeping in the 
lines between points determined by means 
fields, is for 


almost any drawing 


of such accurate enough 
Should one require, 
however, more strict accuracy, one may 
also make use of ordinates, as shown by 
the accompanying sketches 

In Fig. 1 is shown a semi-circle hav- 
ing a diameter of 1000 on any convenient 
scale. Its isometric projection will natu 
flat 


a spherical object 


circle, 
(In 


rally be an ellipse—if it is a 
not the outline of 
is circu 


sometric perspective the sphere 


lar.) The major’or longer axis of the 
orresponding ellipse will be 1225; the 
ninor or shorter, 704 If we consider 
that nine ordinates, dividing the diam 
ter of the half ellipse ‘into ten equal 
bscissas or sections (each 122%), give 

sufficiently fine division (there is 
referably an odd number of ordinates) 


he central one will have a length of 352 
nd the 


espectively 


Succession 


others in the order of 
285 and 212, in 


345, 325, 


PAY 


FOR 


each direction [his gives the semi 


ellipse not merely in the proper propor 


tions, but also in the right dimensions. 
to represent the given semi-circle. That 
is, we have not merely isometric per 


spective but also isometric projection, or 


its equivalent. If, however, the original 


circle be not given, and the major diam 
eter of the ellipse be fixed, it will b 
just as convenient, if not more so, to 


consider this as 1000 (see Fig. 2); and in 


this case the five ordinate lengths, begin 
ning at the one representing the semi 
major axis, will be 290, 285, 265, 232 and 


The semi-ellipse formed 
will be of the 


75, respe ctivels 


‘7 
after these ordinates same 
outline as the other 

Rovert GRIMSHAW 
Dresden, Germany 


A Square for Die Makers 


The sketch illustrates for dic 


ind toolmakers’ use. It 


square 


is often required 


\% B 
c 
J 
— h | D 
A | 
= t 
\ 
t }* 
es |; 
BEVEL SQUARE FOR DIE MAKERS 
to have a clearance on dies of from 


degree to 3 degrees Commercially ac 


curate results can be obtained by the us: 


tool, obviating the inconvenience 


of this 


of an ordinary bevel square 

Referring to the line cut, A is a piec 
of tool steel planed and ground accu 
after being slotted to receive 


to s817e 
blade B, which swings on the stud or rivet 
The bladk 1s 
steel, being ground to 0.0625 


The stock 4 is 


graduated to 5 


made from 0.070-1nch sheet 


inch thick 


cut away, as shown, and 


degrees eithet way, the 


blade projecting slightly past the edge of 


the slot and having a hair line correspond 


ing to 90 degrees 


Che blade is also slotted 


ceive the stud C which, with the thumb 


radially to re 


nut D, holds it in position after adjust 
ment [he graduating can be done ac 
curately enough by setting to a protractor 
and scribing from the zero line on th 
blade. The dimensions and proportions of 
the tool can, of course, be varied will 
Lynn, Mass Co-ORDIN ATI 


USEFUL 


IDEAS 


An Auxiliary Table for the 
Drill Press 


\ job | 


often have is drilling holes in 


rectangular box castings, the holes com 
ing on sides and ends Che jig in which 
the castings are drilled varies between 
length and breadth to the extent of three 
inches and, as the holes are all one size, 
using the same drill would require 

longer travel of the drill than could he 
met by the drill presses installed. Owing 
to the position of the bushes, elevating 
legs on the jig would be out of questior 


So to meet the difficulty I made up the 


elevating table shown 


[he drill-press 
the steel tube )), which is held in position 


table shown is bored for 





by the nut shown. The upper end of this 
tube 1s partly cut away spirally, the top 
end of the slope being slightly deepened 
l‘itting in this tube is a stem C ecarrving 

hardened steel pin / This stem 1s 

rewed and doweled into the circular 
plate <1, which also has two legs B fitted 

The 1 5 so positioned that when the 
pin /: is at the bottom of the slope the 
plate 4 1s centrally under the drill and 
the legs B are in contact with the drill 
press tabl B vinging the plate to o1 

de the pin / ric up the slope arc 
comes t est in the notch, the legs 
being lifted clear of the table in doing 
thereby preventing undue wear of the 
table or t egs 

A 
<P £ 
D | 
: ~ J 
om) pean 

AN AUXILIARY TABLE FOR THE DRILL PRESS 

Ihe dotted lines show the position of 
he plate when not in use. By this meat 
it will be seen that the jig is readily 
packed up for drilling the sides of th 
casting \s such a rig « ld be used for 
va s drill-press jobs it could be mad 


adapt ible to various machines by havi “r 


the tube / tted into a C mp to clamp 
the edges of the drill-press tabl 
London, England W. Mappison 
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Friction Drives 


The problems of modern machine de- 
sign become more complex as modern 
methods are perfected and increased facil- 
ities for rapid operation of machinery to 
conform to the needs of the manufac 
turers are demanded. 

Rapid operation and ease of manipula 
tion with a minimum amount of noise are 
the essential features of any machine that 
appeals to the buyer. To meet this de- 
mand the use of frictions as driving mem- 
bers are becoming more popular each year. 

Che lack of time and facilities for test- 
ing frictions for their pulling capacities 
ind proportions and the limited space for 
applying them often cause the designer 
many hours of anxiety as to the efficiency 
of the friction clutches he has applied to a 
machine. 

Engineering magazines do not discuss 
this subject to any great extent, and 
there seems to be very little printed matter 
obtainable To this end I have compiled 
a few questiens which I hope will draw 
out a discussion of the subject for the 


benefit of the readers. 


Cc 


f; 


wah 
Pigs 
| yr 
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regardless of width face, or velocity, o1 
area of contact? 

4th. What is the minimum speed at 
which a friction is operative for a given 
size and pressure? 

5th. Why does a friction at high velo- 
city transmit more power than at slow 
when all other conditions are the same? 

6th. Does the momentum of friction 
band and drive plate have any material 
influence over its pulling capacity? 

7th. Are there any reliable formulas 
for the proportions of driving frictions, 
speeds of same and pressure per square 


inch of contact to deliver a given hors« 


Cincinnati, O RILEY. 


Points in Design Which Will 
Save Time and Cuss- 


Words 


I often wonder whether the fellow who 
designed the automobile that I’ve been 
engineering around the country ever ran 
one, and especially whether he ever had 


SOME POINTS IN AUTOMOBILE DESIGN 


| believe the most common applications 
are those in countershafts, motor connec 
tions, geared-head drives, tapping attach 
ments of radial drills, etc., where a band 
is used which is expanded or contracted 
by means of a key and finger operated by 
sliding spool or key. 

1st. What relation does the peripheral 
velocity bear to the pulling capacity of a 
friction when the diameter and face and 
pressure are constant? 

2d. Will a narrow band of a given 
diameter transmit the same power as one 
whose face is wider and diameter smaller, 
but whose area of contact, pressure and 
velocity are equal? 

3d. Does the theory of sliding friction 
apply to driving frictions, or is the pull 


ing capacity determined by the pressure 


any repairing to do on the road. li | were 
a dead game _ sport I'd bet dollars te 
doughnuts he never did Some of the 


+ 


parts are as convenient to get at as a cer 


tain class of mogul locomotives with pis 
ton valves I once saw on the Grand 
Trunk. You had to jack up the front end 
and take out the truck before you got the 
piston valve out to see how many rings 
were broken 

My trouble hasn’t been with taking 
things down, though; it’s putting them 
back that bothers me. Among the other 
contraptions underneath the buzz wagon 
is a forked bearing something like A 
v hich holds two levers B and C when the 
innocent looking pin D is in place and 
prevented from shaking out by the spring 
cotter F. They look innocent enough 
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when they are together, but there’s more 
deviltry in that joint than there ought to 
be in a whole car, when anything happens 
that you have to take it down, especially 
out on the road. 

The thing had to come down the other 
day out on a nice dusty road with the 
sun working overtime on the heat unit 
proposition, and getting the cotter and pi 
out was a cinch, but say, when I'd jiggered 
the parts so they were ready to go back 
and do business my troubles commenced 
Lying flat on your back in the dirt under 
a car, with odors of gasolene and hot 
lubricating oil isn’t the most pleasant oc 
cupation on earth at best, but when you 
try to hold up two levers like B and ( 
together and get the pin D in place, you're 
up against the real thing There's no 
puggling or juggling it into place, as the 
end EF is cut off square as a die, and it’s 
a case of getting the holes exactly in line 
or it doesn’t go in 

And about this time your arm that’s 
been holding the levers up into place be 
gins to get tired, and it’s all off until you 
get your second wind. Meanwhile you’v« 


~ y 


ot an interesting and instructive audienc: 


IQ 


»f small boys, dogs, and any other animal 
that happens to be loose within two miles 
Then when you finally manage to get 
the pin in place through the aid of the 
various saints you've called on for assist 
ance, you tackle the cotter F and have 
some more fun Of course, it’s beer 
sprung out and the points seem to have 
quarreled and parted company for good 
They are so stiff you can’t pinch them to 
gether with your fingers, and there are 
many places where if you get the pliers 
on them you can’t get to the hole. The 
ends are square or dubbed over, an 
you've got to have them both just right 
and even to get them in at all. Half the 
time you wish you had a wire nail instead 
of a cotter anyhow. 
vr builder, or 


Now why some designer, 
anyone else who has anything to do wit! 
automobiles doesn’t get wise to the pri 
fanity provoking possibilities of this ar 
rangement and cut it out in the interest 
of law and order or something else | 
Why not make the end of th 
pin round as at G, or conical as at H/, in 


don't see 


stead of the square, sharp corner as at | 
Then you could juggle it in without an 
trouble even with your eyes shut, an 
you'd have more good nature left to en}: 
the rest of the ride 

The cotter can easily be made wit 
one leg longer than the other as at /, an 
then it’s easy to get into place. You cai 
enter the long leg, press the short leg 
down against it with a screw driver, « 
any old thing, and push it in place without 
any invocations being necessary as wit 
the other. 

There are also other places in machi 
ery of various kinds where a similar co1 
dition of affairs exists and where a con 
sideration of the fellow who has to make 
repairs would cut out lots of time consun 
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ing annoyance which is entirely unneces 
sary. 
New York, R. E. Marks 








Wabbling Cold Saws 


We had a great deal of work for th ’ 
™ N ie 


cold saws, and in consequence they wer / 
| : J & 


X 
y 
\\ 





\ 





rushed to their fullest capac ity Then tl \ 4 , 
trouble began; saws would seize in tl - 
work and cause delay I hit on the \ Y ily 
ff 
— 


scheme of putting washers on the saw 
-™, 


. / < ~— 
spindles which would throw the saws out » L _\) (] 
f truth and make them cut a kerf wide ia S, > 


ul 


| | 
LTS 
I 
ys |e | 


than the saw. A saw 2 feet diameter and 


1 4 1 A { Laahounpetesd 
3/16 inch thick was thrown over s 
. . . } { 
cut a 5/16-inch kerf \ ] | S| 
(he results were surprising Saws ; L— 
‘ { 
hich were badly worn when used in thi 
- 1 ‘ I Ht \ I 
absolutely refused to seize, the cut 
WwW Cr ¢ straigl ter, and less stock Ww 
4 prey t ul re ! Iipping on the rious times trom 1 l m ds i 
ssp one side as the drill came througl ee, whi late back no one knows 
London, England J. T. Tow son ; : 
i was talking about this job to a man un iow far 
a the South recently, when | finished he Fk kige. 1 show fragment of an 
: = - ; - Sai plement made of a slatey sort of ston 
Some Prehistoric American Small **i4 — = ton 
T d W k “The tube left a core, of course How [he hole through it, 7/10x13@ inches, was 
Ools an or far back does the core drill date, do you evidently drilled from both sides with 
; ; think ?” core-drill or at least it is reasonable to 


A good many years ago, in the days 1 told him | did not know but a liberal think it has been done with either a cor: 
when I thought I knew about all there rough guess would perhaps place it within drill or a piece of wood or cane shod 
with sand because under the glass the 


was to know of the machinist’s business, the past 200 years 


a job was brought to me which included He turned to a cabinet and handed me grooves worn by the sand or other ab 





among other work the drilling of some one at a time the tools and work shown rasive show very plainly 


holes in a piece of ™%-inch plate glass. | 
ised the old method, a copper tube shod ing me what he knew 


in the illustrations, at the same time tell If there were any doubt in my mind 


about them about these Indians having used cor 


with emery, cutting from both sides so as These pieces were taken by him at va drills (probably made of bamboo can 








G 








FIG I SOME PREHISTORIC AMERICAN SMALL TOOLS AND WORK 
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which in the neighborhood) it 
would be dispelled at once by an examina- 
tion of E, Fig. 1. This is evidently of 
the same material as F, and is a core. The 
grooves made by the abrasive are so deep 
that I expect the half-tone to show them 


grows 


clearly. 

The reed was probably a little larger in 
the bore than the smallest diameter of 
the core which is tapered, 13@ inches long, 
Y% inch at the small end, while at the 
large end, where it was broken off, it 
measures 34 inch diameter. How the reed 
was rotated one can only surmise. In all 


probability a bow was used. The tapering 
of the core was no doubt due to the bell 
mouthing of the reed and also to a cer 
to the either not 


to its wabbling more or 


tain extent reed being 


straight or less 

B, C and D show three stone scrapers 
made of flint. The three are in shape al 
most exactly alike at the 
lower end which is the cutting edge. What 


especially so 
they were used for no one knows, prob 
ably to shape wood or pottery, some very 
fine examples of which were found in the 
same mound with them 

l flint drill 


been either used in the 


This have 
hand by gripping 
A fast 
as shown at 


shows a may 


sec Fig 2, 


the top in the fingers, 


ened in a cleft in a stick B, 


or reed as at 


Fig secured in a shown 
C, Fig In the latter could 


be drilled limited for depth by the length 


case a he rhe 
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upon which it has been used. In shape the 
cutting end has been somewhat similar to 
what we in the shop call a “cow mouth” 
but the edge has been broken so that it is 
not sharp now. 


New York. E. A. SUVERKROP. 





Wheel Puller for Automobiles 


The small tool shown herewith is a very 
for the erecting 
of an auto- 


useful one 


testing 


handy and 


room or the stand 
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swiveled head H and the shoulder X 
should both be hardened. 
R. B. Lovejoy. 


Washington, D. C. 





A Peculiar Pattern 


While working in a job shop a customer 
breught in drawings of a peculiar pattern 
which he wanted made so as to get 
some aluminum castings. The pattern is 
shown in the line cut, and, as will be seen, 
it is three distinct castings, but A must 
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PATTERN MAKER'S DRAWING FOR A PECULIAR CASTING 


mobile factory when the wheels stick 
or are hard to pull off. 
[he forging shown at F fits over the 


projection usually found on the hub of an 
automobile wheel, and the screw S work- 
g in the ] 

end of the axle 


il thread pushes against the 











only of the reed 
G. Fig. 1. shows stone chisel. The The swiveled head H is put on the end 
cutting end is easily distinguished because of the screw and the thrust of the screw 
it has been worn smooth by the material comes against the shoulder X The 
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Drill and Drive Pio 


rOMOBILES 


\l 


be cast inside of B, and A and B inside 
of C. 

of 
We 


R 


i 


In making this made a pattern 


A and had a casting made from it. 


we 


then made a pattern and core box for 
split them the The 
Al we placed in the core box and 
the sand around it, then parted 
ok the core out, placed it in 


and on center line. 
casting 
rammed 


+ 
rf 


the box, 
the mold which had already been made 
from the pattern B, and cast it. This gave 
the A inside of the casting B 


us Casting 


Next we made and core box 
for C, 
line. We then placed the castings 
B in the core box for C and rammed up 


this core 


a pattern 
parting them also on the center 
A and 
3 
around the castings, after which 
a mold for pattern C, then placed 
the core with castings A and B in it, 
the mold and cast it. 

This gave us the completed job, with 4 
cast inside of B, and A and B cast inside 


we made 
In 


of C, which made it a simple but interest 
ing There may be other ways in 
which to make this, and I think it would 
be educational to hear from others on this 


one. 


subject. 


Mass. H. 


A Hardening Kink 


Dorchester, G. WILLARD 








Heat the tool or drill until it is just 
hot enough to melt sealing wax. Whe: 
it this readily give it a goo 
coating of the wax. Heat it again unti 
it is a bright cherry red, then quench 
A tool hardened : 
this way will be very hard and tough 
twist drill, harden 


will do 


quickly in cold brine. 


have seen a ly incl 


in this manner, sent through a perfect! 
file '4 inch thick. A 


hand { cente! 
punch mark and a few drops of turper 


hard 


tine were all the help given it. 


Woodhaven, N J. FERRO 
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Gage for Testing Gas Engine Cams 


The gage shown herewith consists of 
two pieces of machinery steel machined 
all over and made to fit together, as shown 
at A. The hole is then made (in the pro- 


filing machine) the correct shape and the 

















A 
i B 
Nie —— | 
4 GAGE FOR TESTING GASOLENE ENGINE CAMS 
edges beveled off, seen at B. lo use it 


is slipped on the cam and the thumb-screw 
tightened up sufficiently to hold it 
The cam-shaft is then lifted up and one 


on 


for daylight between the cam and 


7 his is a 


Icoks 


gage. success, as it shows at 
correct sh of cam 


once incorrect or 


Grantham, England %. » J 


ape 





Shrink Rule Kink 


The majority of patternmakers use 
shrink rule made of wood, some prefer 
the steel shrink rule. A good mechanic 


has one for the different shrinkages of \%, 


3/16, %4, 5/16 and ¥% of an inch, and some 


Shrink Rule 


Une loach 


Puucb Mark 


RULE WITH CENTER HOLE IN BRASS PLATE 


now have 1/10 and 1/12 of an inch. They 


have a source of pride in the good care 


more annoying 


of them and nothing is 
than to see a new accurate rule destroyed 
or disfigured by the divider, compass or 
trammel points 


} 
| 


feature, al 


[o overcome this bad so to 
nsure accuracy I have a brass plug in 
erted in all my rules at the inch di 
ision, % of an inch from the edge of the 
ile, as shown in the illustration. In this 
rass plug is a_ prick-punch hole ac- 


irately marked at the I-inch division 


When setting the dividers, etc., the point 
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of one leg is put in this punch mark, the 
other leg set to the required dimension, 
always that have ad- 
vanced one inch instead of at o. Another 
this is, since putting 


remembering you 
good point about 
on this improvement I rarely ever make a 
mistake in setting scribers. I have 
also inserted this plug in all the triangle 
Use a brass 


my 


scales in the drawing room 
screw for the plug 
Beloit, Wis 


M. EGGarp. 





A Break from Initial Strains 


[he accompanying illustrations, Figs. 1 


and 2, are of interest as a good example 
of initial strains in castings Che casting 
came in from the foundry on a Saturday 
and was taken to the lathe and laid there 
until the following Tuesday morning. It 


and bolted 
bolts 


Tact plat 


ints by 1 


was then put on the 


down on three p inch 

















Fit I 4 CASTIN« ROKEN BY INI 
IAL STRAINS 
| 
a 
Fit 2. SECTION OF CASTING AT BREAK 
When in position it was perfectly sound, 
as it rang true when tapped with a span 
ner. It was intended to be set by screw 
dogs which had to be bolted to the face 
plate, and which could not be put into 


position until the casting was on the plate 


\ final wrench w given to the holding 
down bolts, the gantry taken away and 
the dogs were being prepared, when with 
1 crash the casting fell in two pieces. It 
will be seen that there are three parting 
pieces in the boss t the outside ring 1s 
continuot | he was no sign of a flaw 
nvwhere in tl breal The weight of 


569 


the casting was about 2800 pounds. No 
one was hurt. 
London, England. NEMO. 





Table Rack for Drawings 


Che appearance of many small drawing 
rooms is often marred by carelessness in 


scattering around prints and _ layouts, 
which a draftsman needs for reference, 
but which are not in constant use, mak 


ing it necessary to pile them on the floor 


= 





ly 
\ TABLE RACK FOR DRAWINGS 

if the size tf the drawing table is that 
which is usually found \ handy de 
vice to overcome this trouble can be 
1ade easily with some heavy wire and a 
few staples, by bending the former into 

sé s of large hooks and stapling the 
wire thus formed to a lege of the table 
lwo legs so equipped make a good sub 
stantial rack, which reference prints 
ind drawings can rest within easy reach 
f the drafts 

Davenport, | \. K. READING 


A Drawing Board for Small 
Details 


a handy little detail 


board which has been found very con- 
venient in detailing automobile parts, etc. 
It may be made of good pattern pine, 
laki g all corners at right angle S 
E 
D 
c 
B 7 »| 
~= Y J 
NS 
\ HA Yy DRAWING BOARD 
[wo strips D and E, about 3/16 inch 
thick, are glued and nailed to the left- 
hand and upper edges. These serve as 
a guide for a triangle C, also of wood, or 
any other suitable material 


Working to the right, C may be al 


lowed to guide on / Working to the 
left, either C or a small 30-degree tri 
angle may be sed [his dispenses with 
a T-square, thereby trading two joints for 
one 

Che sketch hows a board QOxI2 inches 
inside of strips D and / 

Elyria, Ohi V. PB CRAMER 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


A Successful Suggestion System 


ditorial, on page  3y2, there 1s 
ecorded the fate that many of the sug 
vestion boxes fall heir to. | cannet, how 
ver, let the matter drop without mak 
ing known t those interested a case that 
is not allowed the disconcerting, irrele 
t features, that always creep into new 
chemes, to destroy its usefulness 
lhe manager of a large shop in the 
South, where cotton-gin and hydraulic 
nachinery of all kinds is built, decided 
give the suggestion system a trial 
\fter the usual discussion decision was 
made to have a copious blank for these 


suggestions. Spaces were left for various 


items, as to the operation, drawing num 


bers, numbers of pieces affected, and other 


things that those drawing up the form 
could account for in the necessary oper 


ation of the plant. The forms were then 
placed in the general foreman’s office, so 
that all 
them without difficulty 

When a machinist had an idea he wrote 


workmen might have access to 


it as best he could, and turned it over to 
his foreman; the latter, in turn, was sup 
posed to make recommendations and re 
marks upon it and pass it to the general 
after his impressions were re 
the 
criticized. 


foreman; 


worth, it went to 


‘orded as to its 


superintendent, who likewise 


With these manifold cuffs and earmarks, 
it was finally handed to the committee for 
iction. It is not difficult to realize the 
uutcome of such routine. The first bad 
feature was the time element. The rush 
of business and natural disinclination of 


foremen and superintendent to pass and 


} 


lefinitely decide in writing on something 


that might be entirely overruied by au 
horities above, caused the paper to drag, 
and in some cases it developed that a 
month, or six weeks passed before a sug 
gestion finally made its wavy through so 
many hands Naturally, the originator 


felt slighted at the delay, and often the 
for a saving 


taken 


hen militating against it were the petty 


chance had passed by the 


time action was 


jealousies and discriminations of foremen 
foremen, who, when unthrot 


if the 


and general 


detriment under 


tled, work to the 
and his ideas 
Thirdly, after 


the criticism of 


man 


putting in a 


Suggestion, 


his immediate superior 


was never known to the’ suggester; 
nor was any provision made for re 
turning to him his paper with a clear, 


concise reason as to why it had not been 


accepted. One of the killing features of 


FOR THESE 


any scheme of this kind is that the men 
soon bee to feel that their suggestions 
are not looked at or considered. Chis 


belief will stop the flow of ideas ten times 


sooner than a rejection; that shows them 
consideration has at least been paid for 
their trouble and interest in the concern. 
Fourthly, 


pensation 


no direct and immediate com- 


when an idea was 


likes to 


but 


was made 


accepted. Of course, a man see 


his scheme put into how 


much harder will he think and work for 


operation ; 


a good saving in the shop operations, if 


he is morally certain that a certain per 


cent. of that saving is, first of all, coming 
into his pockets? 

So this system of suggestions fell of its 
wn weight. The manager of the factory, 
however, believed the idea good, but the 
execution, faulty He began to analyze 
the proposition with about the above con 


clusions as to the cause of failure 


THE SECOND SCHEME 


\fter consideration, another 


scheme of operation was successfully hit 


some 


is now active, has caused the de 
and valuable 


upon, 
velopment of many good 
ideas and has obtained splendid results. 
It is substantially as follows: The old 
forms for making suggestions 
each 


blanks or 
were eliminated as inadequate. In 
section of the factory were placed locked 
boxes with entrance slots and on the box 
were printed instructions which outlined 
the fact that suggestions were solicited by 


the management, to be written as one 


chose and with any convenient materials, 


giving drawings, numbers, ete., when pos 


sible lhe boxes are emptied three times 
a week by the manager's clerk. All sug 
gestions are taken by him to the office and 

uitable record made as to the man. 
date, section, suggestion and, if ac 
cepted, compensation paid. These papers 
are then grouped according to depart 


and forwarded by the clerk, under 


the manager's signature, to the general 


foreman of the department in which it 


originates lhe general foreman is 1 
structed to take the matter up with the 
originator and his foreman for dis 
cussion and write out recommendations 
and remarks which are to be read by the 
man, and his own name signed to the 
bottom of his superior’s letter. If the 


change involved comes within the juris 
foreman and is ac 


into 


diction of the general 


course, to put it 
immediate Within three days 
the papers must be back in the hands of 


If action has been 


ceptable, he is, of 
operation 


the manager’s clerk. 


ALSO 


taken, the papers are sent to the cost de- 
where a man is detailed to in 
the the 
If the change is out of the gen- 
makes his 
and the 
nator’s signature sends it to the 
who in turn forwards it to the superin 
He is to discuss 


partment 


vestigate saving incurred by 
change 
foreman’s 


eral sphere, he 


recommendations with origi 


clerk, 
tendent for his action. 
it with his general foreman, and if coming 
under his jurisdiction, action is taken. If 
he disagrees with his general foreman, his 
recommendations are to be made in writ 
and forwarded to the 
acts personally, or else appoints an im 


manager, who 


lng 
mediate associate to act. 
If the 
expedient, the originator is given the ex 
act In all instances an 
endeavor is have him satisfied 
that such action is just, and that his work 
and thought have been duly considered 


recommendation is not deemed 
facts in the case 
made to 


It often happens that a suggestion may 
be good in view of the man’s knowledge, 
but future extension and intended changes 
will make it impracticable. In such case 
the suggester is taken into confidence and 
the exact status explained to him 

[he compensation that follows profit 
able suggestions, is a strong feature of the 
scheme. After a change is put into opera 
tion the cost department determines the 
actual saving that will result in one year, 
and a check for one-twelfth of this is put 


in the man’s pay envelop as soon after 
as the determination is possible. The 
money 1s a company check as_ distin 
guished from the regular pay, and at 


tached to it is a memorandum stating the 


management's appreciation and what the 


additional check is for 
his, as I have said before, I know 
to be a good, live plan. It is easy to see 


that the right method is used and that it 
Is a successful suggestion scheme 
Wilkinsburg, Penn F. H. Nee 


Treatment of Blueprints which 
Show a Tendency to Fade 


was greatly interested in the short 
article by W. E. M. on page 241, under the 
above title, because about two years ag 


the firm I was with experienced exactly 
the same trouble, that is to say, the blue 
prints faded badly, but it was found that 
if a print was put in the bath face down- 
ward for the usual period, then taken out 
and allowed to dry in a room in which 
there was as little light as possible, this 
trouble was entirely eliminated, while an- 
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other blueprint cut from the same roll of marked them and hardened them in water Testing Turret Lathes for Aline 
paper, but bathed face upward and al- at different heats, as near as | could 


lowed to dry in a well lighted room would judge by the eye, until I found the lowest ment 





fade not only during the drying process, heat that would harden properly and give 
but afterward. a fine fracture. I then hardened the pin In one of the back numbers of 


Chelmsford, Eng BLuE PRINT ions at the same heat, and drew one AMERICAN MACHINIST, a correspondent 


Laie 


to a dark brown, one to a dark purple, dcscribed a method of testing turrets for 
one to a blue, with an oil bath, and one alinement, when the work turned out by 


Increasing Strength of Pinions by to 580 degrees Fahrenheit. On testing them would not come up to the standard 


these the best I could get was about 1000 of accuracy required His method, by 

Heat Treatment sp nit Migs guiger er 
pounds. I then took the same pinions, at scriber point and a plug in the tool hole 

— the same heat, quenched them in sperm of the capstan, is a method often used in 


idjusting them, when the 
the hardening plant of the Standard Tool with a result of 1600 pounds and over working parts have got worn out of truth 


I was much interested in the article on oil, and drew them to the same colors, England for 


Company, of Cleveland, on page 327 of thus beating the larger pinion on the old - slightly When new, however, a large 


the AMERICAN MACHINIST. This seems’ machin \fter making several tests, on firm of turret-lathe makers in this dis 


to be as nearly perfect as money and ex several teeth, on a pinion, I took one of trict have tested their machines by the 
perience can make it, and it shows that the original larger pinions and treated following method for a number of years 
the most important part of tool making that the same way with a result of 2000 with satisfactory resu 
s now being recognized as vital, in this pounds \fter the false nose for curing the 
ge of competition, and not left to luck Afterward in hardening lot, in t pring collets has been screwed into po 
\ great many have only a forge, or pet bright a light, n blast-gas_ furnac sition on the lathe spindle, as shown 
ips a gas furnace, and no pyrometer vacked in tubs lot w e being shown at Fig. 3) 
but with a fair knowledge of steel and nade too hot, [ tested several and small inter grinding attachment 
some judgment good results have bee found they w ! tronger than the ted hears nd the insid 
btained es rdened | of S ! ), OF the rdened no 
\ xperi | 1 about a y ig ctu These | ted lul i p llets, 1 
itn tne 
ii Lt : 











= ic 2 
an i iG > 
ESTIN( RI HES FO! NEMEN 

f interest. We were building a jin daylight. and let them cool: when cold rat his method insures the 
pecial machine, of which a great many [ reheated, hardened and drew them as. part which euides tl llets, and also the 
were expected to be made later. One before, and they showed up nearly as work in turn, being absolutely true. 
T he most important parts WaS a small strong as the ther j ind wit! i go vd dummy ‘ | t 1 t w turne | (as show! il 
tool-steel pinion on the end of a shaft. grain at the fracture; but neither strength Fig. 2) the same size as the spring collets 
Of these there were 48 in the machine nor fracture was as good as the ones that ire for this particular lathe On the front 
On a similar machine built the year be were not overheated, thus showing the end is turned a long, straight pin A (solid 


fore these were made by a well known importance of the right heat with the back portion of course) between 
Eastern firm, and did not show up any [he steel used was a special brand of the centers of an accurate engine lathe 
too strong after being in use. The pin annealed carbon-tool steel at about 8 This collet or test bar is now gripped se- 
ions on the new machine were of finer cents per pound, and it took 48 pieces, 26 curely in exactly the same way as a spring 


pitch and shorter than those on the old inches long bi 1/16 inch diameter for llet would be [he part A is now 
one. They were 12 teeth, 22-inch pitch, one machine tested for accuracy by revolving the lathe, 
and 11/16-inch face. Pittsburg. Penn Tuomas A. Dicks nd a turned-steel bar B is gripped in the 

After getting under way it was decided turret holes, as shown in Fig. 1 This 
to make some tests as to the strength of bar is the ume size as A, and should 


the teeth. We made a block, with a The Nozzle That Does Not Splash be a good fit in the turret holes 


clamp to hold the shaft, with the pinion \ steel ring gage C is slipped over 


overhanging as in use, and then arranged Referring to the emerv-wheel nozzle nd brought up to B, to see if it slides 
a triangular, scale-edged, fulcrum as a that does not splash, as described at Over freely while 4 is revolving. If it 
lever, one end to bear on the pitch line page 356 1 venture the assertion that lides over freely, which an experienced 
of the tooth, the next tooth being ground the explanation is as _ follows [he man can tell by sense of touch, B is taken 
away to make room, and a wire hook and_ revolving wheel produces 1 partial it and tl pstan brought forward and 
bucket on the other end *about 20 to 1 vacuum just behind and immediately be i sl ld then revolve freely in the tur 
[his we could load up with water, or low the end of the nozzle, by driving the Tet hol Should the lathe be to the in 
ron, or both, and then weigh with the djacent particles of ai straight dowt1 pector tisfaction, it is passed as ready 
lever ward or tangent to the wheel at this point for despatching, if not, however, the holes 
We then tested one of the old pinions Other particles of air rushing toward this in the capstan have to be rel red d 
that had been in use the year before, and vacuum impinge upon the intervening wa hushed, which wit re will put matters 
it carried 1500 pounds and showed a fine ter issuing from the nozzle, and drive it ‘ 
fracture. After this we made up several against the wheel Some mechanics m not consider this 


new pinions of different samples of steel GLENWoop MACOMBER bushing very good practice, but the chief 


then took pieces of the same bars, Wanamaker, Ind foreman over the capstan department 











who has had many years’ experience, much 
prefers a bushed hole in a capstan to one 
bored out of the solid, as should the holes 
slackening and 
to make 


get worn by continual 


tightening, all that is necessary 


the hole a good fit on the shanks, is to 
draw the bush out and drive another in. 
This is certainly easier and better than 


boring the hole larger, and putting sock 
ets, etc., on the tool holders to make them 
fit the holes 

I don’t remember ever having noticed 
of the American turret lathes with 
hushed tool holes, and it would be inter- 
esting to know what their objections are 


any 


to the method, as the method here de 
scribed is that of one of the largest and 
best known turret-lathe makers in this 
country H. V. TEMPEST 


Manchester, England. 





Forging Chain Hoist and Crane 
Hooks 


From time to time articles have ap 
peared on the design and construction of 
chain hoist and crane hooks Most of 
them, however, have been of a_ purely 
technical nature? couched in language that 
might as well have been Greek for all 
the benefit the blacksmith who has to 
forge the hooks has derived from them 


There are few high-school graduates and, 


I think I am safe to say, no college men 


as blacksmiths, therefore, any 


employed 
thing that is written with the intention of 
the 


his 


benefiting blacksmith and _ assisting 


do 


technicalities 


denuded 
written the 
with his limited 


him to work must be 


of and in 


simplest language, so that 
education he may have a chance of grasp- 
the full the 


tended benefit 


ing meaning and derive in 


The first information on the subject that 
be to the 


blacksmith was written by S. L. Reginald 


would in any way beneficial 


and appeared on page 209 of the AMERI 
CAN Macuinist. He had explained every 
operation that is gone through from the 
time the material is cut in suitable lengths 
until the hooks are complete as forgings, 
but has omitted to give some of the most 
essential information regarding the diam 
eter and of material to for 


length use 


hooks of different capacities, or any rule 


whereby the workman may arrive at a 
definite conclusion on the amount. of 
stock to use. 

His table of dimensions is also a little 
out of the way and would be rather dif- 
ficult to work to. Take a one-ton hook 


for example, and suppose it is to be forged 


from material of 1% inches. diameter, 


which is generally considered the correct 


size to use for a hook that will take a 
working load of 2000 pounds; bend it and 
taper the back, leaving it 1 inch at C. 
In accordance with his table the material 


is in it to make it 134 inches at B. 


not 
The extreme width when drawn down to 
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a feather edge will not exceed 1 7/16 
inches. The same mistake occurs on .all 
of hooks table of 
dimensions 

I have had over twenty vears’ experi- 


throughout his 


sizes 


ence as a blacksmith, having made hooks 
and seen them made by others for nearly 
all purposes for which hooks can be used, 





and will give what I consider the most 
_Y 
FIG. 2 


~ 








no 


me 





FIG. 4 


rAPERED BAR AND SWAGES 


essential information on the subject, to 


er with a description of the tools and 


geth 
appliances generally used where much of 


this class of work has to be done. 


size and exact amount 


lo determine the 


if material to use for hooks of different 





well. 
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When the diameter has been determined, 


multiply it by 
for example a chain of standard pattern 
made from 7/16-inch material, which is 
generally recognized as the right size for 
a working load of 2000 pounds, and work 


it out as follows: 


7 to get the length. 


vs iach X 24 = 1,4; inches 


Take 


There being no standard material of this 
size, stock of 1% inches diameter has to be 


used, and answers the purpose equally 


14 inches X 7 


778 inches. 


This 


is the right amount of material to make 


a one-ton hook of proper proportions and 


in accordance with the table of dimensions 


given in Fig. I. 
hooks of all sizes from % of a ton up to 


the 
pounds capacity 


? 
larg 


est 


sizes 


This rule holds good on 


can 


Hooks 


be 


up 
made 


to 


from 


3000 
the 


end of a length of material which ought 


to be cut so that a certain number can be 


made 


length 


end of the stock, as shown in Fig. 2, 


without wasting a portion of each 


The first operation is to taper the 


which 


is done at the steam hammer by means of 


spring swages of the style shown in Fig 


? 


3 


The 


impressions 


in the 


swages 


ar¢ 


made the same taper as the points of the 























apacities, the simplest plan is to multiply hooks and are well backed off on the lips, 
the size of the chain for which the hook or edges, to prevent forming a fire or 
is intended by 214; this will give the cor flash on the work. When a flash is 
rect diameter of the material to use. formed upon circular work while being 
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swaged it will not be worked into the body 
of the piece when it is turned for the next 
blow of the hammer, but will be bent over 
and form what is known as a cold shut, 
which is a deep mark or loose portion on 
the surface. 

The swages being made in two separate 
parts and held together by rivets at the 
end of the handle or spring, gives them 
the advantage of keeping in alinement 
without having to use a guide pin or any 
other device to keep the working parts 


AMERICAN MACHINIST 

of material come within its capacity. The 
circular projection around which hooks 
are bent, the body and the shank to fit the 
square hole in the anvil are made from 
one solid piece of machinery steel. The 
circular stud at the lower left-hand corner 
around which the necks of hooks are bent 
has a slot in the base or foot which allows 
of its being set to any angle, or to suit any 
size of material, and is held in position 
by a Cap screw. 


Over the top of the former a lever is 

















——_—_—— 








‘toward the blacksmith. 


FIG. 6 


BENDING 


latched The offset on one side of the 
andle also insures their being placed on 
he die of the steam hammer right side 
When the mate- 
ial for the hook has been tapered it is 
heated and bent to about two-thirds of 
circle by means of a former, shown in 
ig. 5. The former is made on the same 
rinciple as that shown and described by 
Ir. Reginald, but has several improved 
atures which make it a handy tool for 
ending work other than hooks. Being 
ljustable throughout, a number of sizes 





~~ 








5 
TOOLS 


fitted in the other end of which there is a 
slot. A boit with flat sides passes through 
this slot and connects the lever with a 
handle forming a joint which is adjust 
able. To the short end of the handle a 
rcller is attached around which there is 
a V-shaped groove of about 120 degrees; 
the roller being counterbored to accom 
modate the head of the screw. When the 
roller is brought to bear on the work to 
be bent the handle should stand about 10 
degrees to the left of a straight line with 


the lever. This prevents jamming, and 
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also makes it possible to follow irregular 
curves. A, B and C are samples of loose 
bushings that can be used to increase the 
size of the former and to bend work other 
than circles. These bushings can be held 
in position either with a _ headless set 
When the hooks have 


fa circle, 


screw, Or a key 


been bent to about two-thirds 
as shown by dotted lines in Fig. 5, they 
are received from the former and are 
tapered on the back at the same heat. 
This is done by using a tapering tool made 
on the same principle as the spring swages, 
and shown in Fig. 4 The faces of this 
tool are made slightly convex both ways 
to prevent unsightly marks being left upon 
the hooks; being the same taper on both 
sides gives if an advantag« Ove the 
single-tapering tool which is liable to work 
all the taper to one side In this operation 


the hooks close in at the point until they 


ire ist out right, leaving very litth 
nishing to be done by nd 
Hooks over 3000 pounds capa re ft 
heav' ind stiff to be made on the end of 
leneth of material, or bent in the same 
manner as smaller.sizes, therefore the ma 


lengths which will each 
make a single hook. The point is tapered 
in the same manner as smaller sizes lhe 
pieces are then heated all over and the 
bend started in fixture, as shown in Fig 
6, which is placed under the steam ham 
mer [he stock that forms the shank of 
the hook is placed in the circular im 
pression between the lugs of the former 
\ small steel block ( 
lh 


eld in position by the steel 


is then placed on 
the t p and 
wedge B \ steel block A, the face rf 
which 1s made on an are with a groove 
running the whole length of the face, is 
placed on top of the work; steam is ad- 
mitted to the cylinder of the hammer 
which presses the hook down to the shape 
of the former The hook is then removed 
from the former and the bending oper- 
ation completed either by being pressed 
to the desired shape by the steam ham 
mer, or by light blows, if the hook is of 
li ree dimensions The backs are tape red 
in the same way as smaller hooks, and 
the inside is trued to shape on a taper 
mandrel, shown at Fig. 6, which can be 
used for a number of different sizes 
The best material to use for chain hoist 
or crane hooks is norway or lowmoor 
wrought iron which will always give 
warning when overloaded by bending. 
Machinery steel, although stiffer, is more 
liable to snap and result in accidents. It 
is good practice for those using hooks 
and chains to have them annealed occa- 
sionally, as they get crystallized and brittle 
If this is 
attended to it will increase the life of 


after a certain length of time 


a chain or hook and limit breakage 
Plainfield, N. J James CRrAN 


A well-founded enthusiasm is catching, 
and will reach your patrons, and make 


patrons, if you will only make it visible. 
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Progress in Fireproof Building 
Construction 


lhe American people are frequently re- 
minded of their enormous annual loss by 
ire, due to the prevailing construction of 
buildings of timber with a resulting high 
degree of inflammability. These warnings 
are constantly increasing in volume, and, 


loud still 


louder, as an 


as they are, they ought to be 


these losses constitute an 


nual drain of the most serious magnitude 


upon not only our resources, but our ac 
cumulated wealth as well 
\t the same time we very much doubt 


if there is any general appreciation of the 
reat progress that has been made in fire 


oof construction during the past 25 
The 
use built by W. | 
a pape! read 


Mechanical | 


which we have made recent reference 


reinforced-concrete dwelling 
Ward and described 
American 
1883, 


ears 


perore 


the 


Society of ngineers in 


in these columns, was, of course, an ex 
mple of thoroughly fireproof construc 
tion, and it was about this feature of it 


that much of the discussion related That 


liscussion is an instructive exhibition of 


the prevailing ideas of the time regarding 


vhat constituted fireproof construction, 


that we reproduce 


Barnett Le Van, 


nd it is so striking 
below a few words by W 
whose remarks occur near the beginning 
the discussion. Said Mr. Le Van 

would like to state in 


that 


“Mr. President, | 


connection with fireproof buildings 


the Brown building just finished in Phila- 
delphia from plans furnished by Cabot & 
Amos J 

sidered fireproof. All the 


re of heavy planks on wooden girders, 


Chandler, and Boyden, is con 


floors and roofs 


the latter being reinforced by iron plates 
r beams only where partitions may in 
future be removed, or where, from other 
auses, there may be great weight to sup 
port, and in all cases iron so used has been 
nclosed in solid wooden beams, and both 
beams and ceilings thoroughly fireproofed 
by heavy mortar coats on strong wire 
loth 
“All 


nd upper surface of the plank floors is 


partitions are either brick or tile, 


covered with a thick fireproof mortar coat 
finished floor 
for 


in Where spaces have 


is laid and 
to lurk 


which the 


_ 
lett 


ver 


no spaces fire or vermin 


been unavoidable 


between roof and ceiling in rear 


(as 


parts) they have been filled with mineral 


vool The stairs are fireprooted by iron 
stings, plaster and asbestos paper, and 
nly a light oak finish is left exposed 
Che insurance companies of Philadel 
ia considered the risk so small that tl ey 
ive insured this building for five vears 
t the rate of 50 cents on $100, or at the 
te of per cent le cheapes ite¢ n 
ity 
[his was written only 25 vears ago 
and it was given as an illustration of the 
most advanced repro onstructior it 
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From the construction 
and 


that recent date 
thus 
conerete buildings is certainly a far cry. 
Probably no buildings are being built to- 
day which are more fireproof than Mr. 
Ward's dwelling house, but that stood out 
as a bold example of pioneer construction, 

build- 


described to the present steel 


and concrete 


Serious as 1s 


whereas today steel 


ings are commonplace our 
fire loss, and we have no desire to mini- 
mize it, but rather the are 
nevertheless compelled to find satisfaction 
More 
over, this progress was never so rapid as 
tim 


contrary, we 


in the evidence of progress made. 


today, and with the increasing cost of 
ber we are sure to see a rapid acceleration 
of this rate. We are told that every cloud 
has its silver lining, and this progress 1s 
he silver lining of the cloud that hangs 


ver our timber supply 


Perhaps the best gage of this progress 
is the reduction in insurance rates sinc: 
the above quotation was written. Accurate 
comparison under identical conditions 
other than the character ot the build 
ings is extremely difficult, but we are in 


formed that the best office buildings of this 


itv are now insured at rates below 1 
cents per $100, and that the best factory 
buildings, when fitted with sprinklers, 
tuken at as low a rate. Of cours: 
Brown building did not have the ad\ 
tage of sprinklers, which were not tl 
in use, but thev should be included wl 
discussing the advances that have 
made in construction toward a _ redu 


fire risk 
Where shall Ww Lo 


patent protection obtains 


draw the line? 


extent that 
easy to draw the line at the expiratio1 


the cases 


patent, but this fails in 
features, a1 


the 


numberless unpatentable 


the practical abrogation of pate! 


foreign 


with 
protection in countries throug 
the compulsory working clause of pater 
issued by those countries, it fails aga 
In any case, the appeal to the patent « 
terion transfers the question from thi 

that of law, and that 


best is unsatisfactory 


of morals to 
The question is one which we will 


answer, because we aré 
able to answer it. We have as much sj 
pathy as anyone can have with Amer! 


whose wi 


attempt to 


machine-tool manufacturers, 


is now being simply stolen by the wh 
sale, but we believe the line indicated 


not be drawn. It is easy to express 


opinion in an individual case, and 


cover the general question by saying 


when a device or feature has become 
mon property it may be used by all 
this only begs the question. In ever) 
it will be found that the first usé 


device by someone other than its 1n\ 


was a piece of rank copying, and wit 
such first copying the device would 
have become common property. The 
ject is, we believe, one of the mos 


‘ling connected with the machin 


industry 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 
Cam Milling Machine 








[his machine is designed for mulling 





the cams on motor-car cam shafts and 
may be used either for shafts with cams 
solid, or for milling loose cams, though 
in the latter case the cams should be fixed 
on the shaft prior to milling in order to 
insure their being in the proper relation 
one to another The machine is_ well 











illustrated by Fig. 1, and a typical cam 
shaft which it is adapted to handle ts 








shown in Fig. 2. FIG. 2. CAM SHAFT 
Che spindles in both the work and cut 

ter heads are of steel and run in adjust the guide roller along from one former moved longitudinally For additional 
able bronze boxes. The main or work to the other security a three-jaw, self-centering chuck 
spindle carries the formers, as shown, The cam shaft is prepared in a lathe is provided on the end of the spindle in 
ind as many as six formers may be car as usual, ‘collars being turned to the fin which the shaft is gripped close to the 
ried at one time, thus making frequent ished width of the cams, and of a diam- cam being operated upon. This chuck 
changes unnecessary. The cutter head is eter just sufficient to allow of a slight has to be released to enable the shaft to 
held up to the formers by means of a_ cut being taken off the highest part of the be moved longitudinally, but the shaft is 
weight, a hand lever being provided for cams. Ihe work is then ready for mill- held at all times by the internal tube, so 
noving the cutter from the work when ing. When being milled the shaft is held that the indexing mechanism which is 
lesired. When changing from one cam in a slecve that passes through the main’ connected thereto may give the correct 
to another all that is necessary is to move headstock spindle, and which may be relative positions of he come This in 


lexing arrangement is of simple construc 





tion and insures the cams being milled in 
orrect relation to each other 

lhe support for the cam shaft consists 
of a long guiding tube, which is part of 
1 bracket supported directly from the 
saddle; and bushings are used which fit 
this tube and which receive the cam shaft 
so that as each cam is milled it is properly 
supported at one side by the chuck and on 
the other by the steady bushing 

[he work spindle is usually driven one 
turn in 8 to 10 minutes, and the feed for 
the cutter is from 0.005 to ©.008 inch per 
revolution Where the cams are to be 
ground they require milling only once 


round, but if a finer finish is required 





two cuts are taken around the work 


Provision is made in this cam miller 


whereby the formers may be easily laid 
off on the machine. A properly finished 
cam is put in the machine in the usual 
. way, a roller is put on in place of the 
cutter, and a= scriber point is located 


where the former roller should be; the 
machine is then pulled round by hand, 
thus marking the correct outline on the 
former plate, which may then be taken 
out and given the correct shape. 

The machine will mill cams up to 2% 
=o 88 ee ee ay inches diameter and covering a maximum 
os SS 7 =” ne. length on the shaft of 2 feet 11 inches 

> Pe en The diameter of the formers or master 
cams is approximately 12 inches. The 
machine is built by Schuchardt & Schiitte, 











FIG. I. CAM MILLING MACHINE 136 Liberty street, New York City 
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The F. & S. Annular Ball ized as a silent annular ball bearing. The 


Rat method of introducing the balls into the 
caring races is the same as is used by this firm 
—_—— in other bearings, and consists in angular 
The two accompanying half-tone illus- entering grooves in the sides of the races. 
trations show a new ball bearing made After the bearing is half filled with balls 
by Fichtel & Sachs, Schweinfurt, Ger- the remaining balls are introduced by 
many, and imported and handled in this springing them under pressure through 
ountry by J. S. Bretz Company, Times these angular entering grooves. 
building, New York City. It is character The distinctive feature of this new 
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FIG. I AN Ft & S. BALL BEARING ( 2 BALLS AND SEPARATOR OF AN 
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bearing is the separator. This is a die 
casting made from a special alloy, and 
without any machine work. It is split 
along the central plane of the balls and 
the two halves are held together by brass 
locking wires of a dovetailed section. 
These wires are inserted in dovetailed 
shaped grooves and have their ends 
clinched over into notches in the sides of 
the separator. 

[he bearing is intended for general 
machinery purposes and_ will sustain 
thrust loads of 1/10 to % of their rated 


radial-load capacity. 


A Multiple Spindle Boiler Shell 
Drill 





Fig. 1 shows a general view of a new 
multiple-spindle boiler shell drill. In the 
center is a vertical stub which carries a 
face plate or table 10 feet 10 inches in 
diameter [he boiler shell is placed on 
end on this face plate, which is provided 
with radial T-slots for securing the work 
Where the work is larger in diameter 
than the table, l-beams, as shown in 
Fig. 1, or other suitable extensions can 
be bolted to the table for the boiler to rest 


upon. 
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A MULTIPLE-SPINDLE ROILER SHELL DRILL 
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concentric 
the 


stub are two 


of them 


Around the 
circular tracks, 
rim of the face plate or table and the 
some 45 feet in diameter. 
tracks radial 
which are provided with flanged 


yne under 


other Upon 
these are carriages (see 
Fig. 2), 


wheels which ride on the inner and outet 


tracks. These carriages vary in number 
from one to four according to specifica 
tion. They are independently operated 


each by a 5-horsepower motor. Mounted 


on the carriages are vertical im 
which have seven feet of radial adjust 


ment on the radial carriages. Phe 


justment is by means of 


can be operated either by hand pow 
On top of each vertical column the is 
a 5 horsepower motor for operating 


vertical adjustment of the drilling 


mounted on the column, through 1 r 
feet of travers The drilling 
cr unterbalanced by a weight u 
umn 
[he drilling heads are pi 


four spindles each, and each spindl 


ndependent rdiustmel hb 


capable of 
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hand so that one, two, three or four holes 
drilled at 
16 inches diameter 


setting within a 
| he 


rs is 5 inches, 


may be one 


circle minimum 


distance between hole cente 


but by staggering the drilling this 1s re 
duced to 33¢-inch centers he drilling 
heads are each provided with horse 
power variable-speed motor which drives 
the feeds and the four spindles. In addi- 
1 to the itions obtainable through 
¢ t the spi lles are back geared 
nd the feed geal ranged that 
ir gradations of feed are obtainable 
the drilling heads have 2 inches of 
horizontal movement and will drill four 
inch holes simultaneously in_ boiler 
shells from 9 to 21 feet diamete Phe 
ippermost hi drilled 13 teet 6 
S Ove table by inverting 
e work ng can be 
ndled. 
All move f 
lled by t CT s platfor 
e side e drilling heat This n 
Int s built ) 6 r Steel 
( Dp Sou B Penn 




















FIG. 2 
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A New Heating Machine 





This machine has been developed for 


tempering and coloring parts made from 


steel, and is practically an improved 
tumbling barrel heated uniformly, and 
provided with gas and air valves and a 
thermometer so that the temperature can 
be controlled accurately Referring to the 
referen letters on the accompanying 

















A NEW HEATING MACHINE 
halt-tor the gas valve is represented by 
the letter | the ur valve by | 


thermometer by The 


and the 
drum 1s inclosed 
revi lve Ss 


by the h and 


the rollers R 


upon 


hese rollers are in pairs 


one pai m each end of the machine 
The end of the drum is reduced to a 
neck F through which work is fed and 
discharge lhe cover for this opening 
is indicated by the letter Y, and is used 


to close the entrance into the drum aur 
ng the operation of heating Che drum 
lowly rotated by power through the 
gear P and the worm H The burners 
ire lighted by opening in the slide and 
after lighting they can be seen for proper 
adjustment by making use of the peel 
hole \ \ vent for the escape of the 
gases of mbustion is indicated by the 
lett ( handle // provided to 
tilt tl f in discharging the work 
The qu of work that can be put 
the farna t a charge depends upon 
the weig shape and dimensions of the 
individual piece Work which is light 
nd does not 1 ck cl sely can he fill to 
a level with the bottom f the entran it 


Work that i int ft 


bunch or clog, 


or for some other reason does not tumble 
readily, must be treated in small qu 
tities The diameter of the drum is 14 


inches, its length is 12 inches, and the 


drum opening is 6 inches in diameter 
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This machine is known as Heating Ma 


chine No. 51, and is built by the Ameri 
in Gas Furnace Company, 24 John 
treet, New York City 





New Departure Two-in-One 
Annular Ball Bearing 


Manufacturing 
has developed 


New Departure 
( f Bristol, Conn., 


he 
Company 

















FIG I NEW DEPARTURE TWO-IN-ONE 


BALL BEARING 


market a new type 


known as a 


ind placed on the 
of ball 


innular ball bearing 


bearing two-in-one 
Che reason for the 


expression “two-in-one” is that the bear- 


ing is adapted to sustain radial loads, 
thrust loads, or any combination of thrust 
and radial loads This result is accom 


plished by arranging the ball races so that 


either at an 


the line of 
ingle of 45 degrees, or 60 degrees with the 


pressure 1S 

















rit 2. SECTION OF NEW DEPARTURE BALI 


BEARING 
when the axis of rotation of 


horizontal, 


horizontal.* The bearing 
for 
been adapted to automobiles, 


bearing is 


has been de signed general use and 


has already 


special machinery and for power-trans 
mission purposes. In many places one of 
these bearings is used in lieu of a com 
bination of a thrust and radial bearing 


or two thrusts and one radial of ordinary 


design. 


Referring to the accompanying half-tone 
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illustrations Fig. 1 shows a complete 


and assembled bearing, Fig. 2 a section of 
such a bearing, and Fig. 3 a similar bear 


disassembled are but five 


of th 


ing Chere 
perts exclusiv: balls 
provided with two semi-circular races 


Che cone 1s 


receive two rows*of balls; this cone ts 
shown in the lower part of Fig. 3. D1 
rectly above it is seen a steel separator 


that establishes and preserves the relative 


position of all of the balls in the bearing 


It will be noticed that the ball-retaining 
notches in this separator are staggered 
Thus the balls in the two rows are stag 
veered with reference to one another. On 


| ig. 3 are 


the 


side of the separator in 


either 
the cups, 
shell or 
Che 
parts 


and above the separator is 


casing 
thes¢ 


all of 


seen 1m 


relative positions of 


when assembled can _ be 
Fig. 2. Considering this illustration there 
are three points which should be carefully 
noted. 


cups and balls makes an angle of 45 de 


First, the line of pressure of cone, 
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with the horizontal. This fact is 


of both rows and is the feature that 


grees 
true 
adapts the bearing for radial, thrust, or 
angular loads. Second, the ball separator 
ball at of the axis 
the ball recesses in this 
larger 


touches - the one end 
of ball rotation; 
separator 
radius than the ball radius; 


the 


slightly 
thus the con 
ball is 


are made to a 


and 


separator 


tact between 














\ NEW DEPARTURE BEARING ADAPTED 


TO POWER TRANSMISSION PURPOSES 




















FIG. 3 


NEW DEPARTURE BALL REARING DISASSEMBLED 
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practically a point contact at one end of Quick Adjusting Micrometer 
the axis of ball rotation \gain, the 
weight of this separator is carried on the 
The drawing shows a micrometer grad 


he usual fashion, but with a 


balls at the top of the bearing and thus on 
balls that are normally out of action. For vated in t 


this reason the friction introduced into’ spindle arranged to be slid longitudinally 








the bearing by the addition of the separ to any point required, within the range 
ator 1s extremely slight and is a negligi of the instrument As will be seen, the 
ble juantity \s the separator prevents nut 4 for the spindle is provided with a 
adjacent balls in the bearing from coming rack B whose teeth are engaged by a 
in contact, ss-friction between the balls spring plunger ( the latter having a 
is entirely eliminated small knob at D 1 means of which it 
r a —— oth —_— 7 
ii i || ; 
H Wah 
' a — r iii A ih as —_ | 
° , veeeregagy cece! r \ t 
B | ” each eeeeeariaidieiaaate ' 
c S iF 
, | 
i -| ; A 
E E | 
< 
~ 
\ ae 
a . ti 
| 
} ! ty 
Ya 
~ v 
K \ aga ) — 
<r - haa 
©) "4 A | 
. ys | j 
> | 
D f 1 
= 
yf ik ~ N¢é MICROMETER 
Che thire eworthy teature 1 
shell his is made of a tough quality 
stee]. When assembled this shell is draw1 U Sta 
tightly over the cups and pcrmane ntly | = ' emus =H 
fixes the rel tionship oT one, balls and A 


taper-threaded and split end ot A 
operation, the plunger G is drawn dow1 
by knob D and the spindle H is the 
pushed forward until it nearly contacts 
with the work to be measured Che plur 
en engages the rack B and hold 
the nut A stationary while the spindl 


, 1 } 
rotated n the usual way for the final ae 


justment- of the micrometer to the worl 
The teeth on the rack are so located tl 
when the z ] of the thimble « 
\\ a 1 line O1 I 

leeve t ] vill seat exactly b 
ut t tu | 1 1 
ome 1x oper 
by 1 ] The s 
il / Icg c ist 
di ] \ f ger ( 
pa bey ‘ . oe 
tell 87. Oakl Providen 
R. | 

Beaman & Smith Feed Box 

he B & Smith ¢ pany, Provi 
dence R | thie feed box 
hown, o1 vera f it machines as 
it can be adapted to various conditions 
with little difficult Power can be ap 
plied to either end of the upper shaft 


1 j 


and taken off at either end of B so that 
it works easily into different designs 

The whole mechanism consists of I0 
gears mounted on three hafts, the center 


gears being xed t the intermediate 








These bearings are regularly designed — 


cups | — 
[ 
| 


for shaft diameters from about 3% inch uy 





to about 1s nches, and for three classes , 


of service: referred to as light, mediun ee = —— —_ 


and heavy. A numbering system has beet — nf rl thy 

adopted closely paralleling that which 1 — . i fl 

im use by ball bear ng manufacturers The L TAs \ 4 
i 


luding shaft 





world over Up to and n 


a, 

»).) ., = | 

ZY ly 

‘) | 





diameter of about 134 inches « tan a 
separator is used; beyond that point the 5: Bl ‘me r - ~J 
‘ —_ 


bearings are designed for a separ 





contact nd TO! 20-clevres wicte d ; be j ) 





45 degt line f pressure Lhe line 


graving, Fig. 4, s vs In sectior [AN & SMI 
+} + } ' ml i ¢ 4 

ing tha ( pplic p 

oe ee hss rticular d , 
mission pur] ) uw 2 v b d v1 t wi ; 
of housing is to adapt it t tandard 3, 4 a . os 

ck te e spaced 
shafting hanger; here the line of pressur pond exactly with the graduations ot 
makes au angle of 30 degre« \ the e sleeve / l slides in a groove 
horizontal, and separate ball contact 1s bushing F which 1s fixed in the front 
used 1t the micrometer frame and split at the 
—— real end sé t] t It may be adjusted by 

For machining aluminun ‘ t screw G t put the required degree of 

ings a mixture of half kerosene and half pressure on spindle end H The adjust 


lard oil will give good results. Fairly good ment of the nut A throygh which the 
results have also been obtained witl threaded portion of spindle H passes, 1s 


sour milk secured by thin nut J which fits on the 





H FEED BOX 
hafts, w ther ft 
n | \ int t Ff three 
positior 

In tl t ear 31s drivi 

‘ 6, whil ‘ 7 driving 10 on t 
lower shaf Movi t pper gear 
the extreme lett that would me 
with 4, gear 7 would still be driving 10 


This give » changes with 10 gears 


[The end view shows the location of tl 
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the section being on lines X C and CY. 
Rods DD are for shifting the gears on 
either side, A or B. 





Southern Supply and Machinery 


Dealers Association 


A meeting of the officers and executive 


committee of the above association was 


held in Louisville on September 21 and 
22, and aside from the regular procedure 


ae, 


of business resolutions were passed re 


indorsing the “resale plan” as adopted by 
many of the manufacturers, and the main 
tenance of prices was urged upon all 
members. 

Topics of considerable interest in con 
nection with advances in railroad rates 
and the 


cussed and the subject of 


parcels-post system were dis 
marketing of 
dealers 


At the 


seemed to 


products only through reliable 
in for a share of attention 
the 


be the prevailing opinion of the members 


came 
conclusion of meeting it 
present who were in a position. to judge, 
that trade conditions were improved, and 
that the 


business in the near 


prospects for greatly improved 
future were bright 


Personal* 
William Lodge, president of the Lodge 


Machine Tool Company, re 


& Shipley 


cently returned from a trip abroad 

J. D. Edmonds, for several years em 
ployed with the Western Electric Com 
pany, Chicago, has resigned his position 
to accept one as superintendent of works 
of the Stirling Electric Company, La 
Fayette, Ind 

George S. Cairnes has resigned his 


Houghton & Richards, Bos 


and 1s 


with 
Mass., 


the Carpenter Steel Company, of Reading, 


position 


ton, now connected with 
Penn., making his 


Adelaide Hartford, 
Anson W 


has 


headquarters at 196 
street, Connecticut 

Richards, who for two years 
Manning, Maxwell & 
Manchuria, China 


has just re 


represented 
Moore in Japan, Kore a. 
ind th¢ 


turned to this country. He 


Philippine islands 
expe ts to re 


turn about the first of next year making 
his headquarters in Tokio 

N. E. Hildreth, treasurer of the Hil 
dreth Manufacturing Company, Lansing 


Mich., 


has disposed of his 


ind a contributor to our columns, 


interests in the com 


pany and expects to retire from activ 
management in the concern. He contem 
plates an extended rest before deciding 
mn his future plans 

Robert Langlot well-known figure 1 
engineering circles, has recently associated 
himself with Geo. H. Ward & Company, 
engineers and machinists, Brooklyn, N 
Y., and will actively engage as a partner 
in the firm. Mr. Langlotz has acquired 
the interests formerly held by R. G. Davis, 

*Items for this column are solicited 


AMERICAN MACHINIST 


who has retired from business owing to 
ill health 
Francis H. Easby has recently joined 
the engineering staff of James B. Ladd, 
of Philadelphia, doing a consulting busi 


ness. Previous to his present engagement 
Mr. Easby was connected with the Det- 
rick & Harvey Machine Company for a 


long period, previous to which time he 
was in the employ of the Betts Machine 
Company and Pratt & Whitney. 





Business Items 





Crayen & Co., of 16 Beaver street, this 
city, established a metallurgical and 
engineering department which is in charge of 
M. R. Machel Among other specialties they 
will handle metallic titanium as distinguished 
from ferro titanium 


G. A 
have 





Trade Catalogs 





Northern Electrical Manufacturing Company 
Madison, Wis. Bulletin No. 59, illustrating and 
describing type S motors. 

Whiting Foundry Equipment Company, Har- 
vey, Ill. Catalog No. 54 describing tumblers. 
Illustrated, 16 pages, 6x9 inches. 

Wallace Barnes Bristol, 
Catalog of springs and circulars showing spring 


Company, Conn. 


washers and machine screw products Illus- 
trated 

Nernst Lamp Compan Pittsburg, Penn 
Bulletin B, describing Westinghouse Nernst 
multiple glower lamps Illustrated, 40 pages 
44x6 inches 

Ingersoll-Rand Company, 11 Broadway, New 
York. Catalog No. EE-36 describing small 
power-driven air compressors Illustrated 
50 pages, 6x9 inches, paper 


Gen Manufacturing Company Pittsburg 
Penn. Catalog of oilers and torches, flexible 
shafting, loose pulley Ilubricators, et I}lus- 
trated, 42 pages, 6x9 inches, paper 

rhe Consolidated Supply Company, 321 Dear 


born street, Chicago, Ill Loose leaf catalog of 
general railway and mill supplies, electric rail 
way and mining supplies Illustrated, 64x94 
inches 

Seamless Tube Company of America, Pitts- 


burg, Penn. Catalog of seamless cold-drawn 
steel mechanical tubing. Illustrated, 32 pages 
14x64 inches Catalog of seamless boiler tubes 
Illustrated, 16 pages, 44x64 inches 

General Electric Company, Schenectady, N. Y 
Bulletin No. 4616, illustrating and describing 
high-voltage tv pe H transformers Bulletin 
No. 4618, on belt-driven alternators, form PB 
sgulletin No. 4619 entitled “Steady vs. Unsteady 
Voltage Bulletin No 1622, on polyphase 
maximum Watt demand indicator, type W 





Business Opportunities 


The Conneaut (Ohio) Can Company will build 
anew tactory 

John N. Hart, Portsmouth, Va., will erect a 
new planing mill 

Wright Saulsbury Catlettsburg Ky will 
rebuild sawmill recently burned 

Fire destroyed the plant of the Lima (Ohio 
Paper Stock Company Loss $10,000 

Phe Muller Gloria Silk Mills, South Norwalk 


Conn vill put addition 


The Marshall 


up a one-story 


rexas) Car Wheel and Foundry 


Company is erecting an addition to plant 
It is reported that the Lexington N. C 
Knitting Mills, recently burned, will be rebuilt 
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Blake & Johnson, Waterbury, Conn., builders 
of wire forming machinery, will erect a new plant. 

Fire in the roundhouse of the Canadian Pacific 
Railway at Montreal, Can., caused a damage ot 
$20,000. 

Hollis & Duncan, Chicago, Ill., manufacturers 
of paper bags, will erect a new factory to cost 
$100,000 
Stove and Manufacturing Com- 
Ohio, will erect a two-story 


The Republic 
pany, Cleveland, 
addtiion. 

The Western Electric Company, Chicago, IIl., 
has purchased site on which will be erected an 
addition to plant. 

The Pacific Condensed Milk Company, 
Kent, Wash., is preparing to build a plant for 
manufacturing cans 


Coast 


The Russell Manufacturing Company, Middle- 
town, Conn., makers of cotton goods, is erecting 
an additional factory 


A new finishing mill will be erected at the 
plant of the Lebanon Valley Iron Compan) 
at East Lebanon, Penn. 

The plant of the Portland (Ore.) Mill and 


Fixture Company was destroyed by fire, causing 
a loss of about $25,000. 

The Hoskins Manufacturing Company, 0o 
Chicago, Ill., making electrical devices, is plan 
ning to move to Detroit 

The Line build 
machine shops at Superior 
Minneapolis, Minn. 


¢ 


roundhouse and 
The general offices 


Soo will 
are at 
It is reported the Oil Well Supply Compan) 
of Pittsburg, will establish foundry and machine 

shop at St. Albans, W. Va. 

Explosion at the plant of the Pittsburg Plate 
Glass Company at Tarentum, a suburb of Pitts 
burg, resulted in a $500,000 fire 

The Budd & 
pany, Columbus, 
builders, will erect a new plant 


Con 


Manufacturing 
machinery 


Ranney 
Ohio, and engine 
roundhous+ 
Va., where 


Air Line will erect 
Gordonsville, 


The Virginia 
car sheds, etc., at 
headquarters of the line will be. 

J. J. Tyler and J. I. 
will form a company for the 
mill at Augusta, 


Davis, Hepzibah, Ga 
purpose of estab 
lishing a hosiery 
Stove and 


nego 


It is reported that the Rockmart 
Foundry Company, of Rockmart, Ga., is 
tiating for a site in Fort Worth, Tex. 

The Basset & Eichlin 
Wis., will’add an addition to its harness factor 
for the manufacture of horse collars 


Company, Janesville 


built to the 
Philadelphia 


A four-story addition will be 


factory of Sachs & Trachtenberg, 


Penn., manufacturers of store fixtures 
rhe Hart & Cooley Manufacturing Compa: 
New Britain, Conn making metal lockers 


planning to build a three-story addition. 

rhe Watkins Machine and Foundry Compa: 
Hattiesburg, Miss., and impro 
repair shop and mill supply department 


will enlarge 


Fire destroyed the sash, door and bli 
factory of the Wm. Mayer Company, Cinci 
nati, Ohio, causing a loss of about $60,000 

W Ek. Muldrow Lumber Company Pi 
Prairie, La has been incorporated and w 


erect sawmill W. E. Muldrow, president 
rhe Canada Metal Manufacturing Col 
pany, Toronto, Ont., will erect a plant for t 


manufacture of solder, babbitt and lead pipe 
Wright Bros., Marinette, Wis., whose pla 
was destroyed by fire, will rebuild The cor 
pany manufactured posts, poles, shingles, et« 
Chicago, | 
near Zanesville, Ind 


rhe Illinois Steel Company of 
has purchased property 
on which it proposes to erect a $1,000,000 mill 

rhe Isthmian Commission, Washing 
ton, D. C., will bids up to 10:30 a.n 
October 22 for locomotive crane, flue 
arbor carborundun wheels 
car springs rivets 


Canal 
recelve 
\\ elder 
chucks, 
tubes 


presses, 


boiler bolts nuts 


iT 
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washers, screws, chain, twist drills, grindstones, 
saw blades, wrenches, screws, drivers, valves, 
cocks, track gages, electrical material, wire, 
packing, oil pumps, reamers, etc., as per Circular 
No. 471. 

The Isthmian Canal Commission, Washington 
D. C., will receive bids up to 10:30 a.m. Nov 
ember 2 for pneumatic hoists, chain blocks 
pipe-threading machine, geared shaper, motor- 
driven grinder, electric drills, band saws, planer 
Jacks, cutting and milling tools, wire rope 
Wire, hose, vises, hammers, hinges, sash bolts 
hooks and eyes, hasps and staples, cott 
cylinder lubricant, as per 


on 
hooks, graphite 
Circular No. 473 

The Navy Department, Bureau of Supplies and 
Accounts, Washington, D.C., will open the follow 
ing bids October 19 Bolts and nuts (schedule 


e- 


427), steel wire (schedule 426), pipe fittings (s« 
dule 432 valves (schedule 437 October 27 
Electric blowers (schedule 436), steam gauges 
(schedule 451), lubricators (schedule 445), exhaust 
fans (schedule 449), electrical supplies (schedule 
444), bolts and nuts (schedule 416), metal 
lockers (schedule 452), lever punch, tooi-grinding 
Saw gumming and sharpening machine, punch- 
ing and shearing machine, cut-off sawing machine 
bevel band saw, saw bench tilting table, drilling 
and tapping machine, planer knife grinder 
resawing tmachine, automatic saw sharpener 
automatic saw setting machine, circular saw 
grinding machine (schedule 436 machinery 
steel (schedule 451 tool steel (schedule 460 
November 3—Tool and cutter grinder (schedule 
463), bolts and nuts, nails (schedule 441 





Want Advertisements 


Rate 25 cents per ne for each anesertior 
About sia vords make 1 dine No advertise 
ments abbreviated Copy should he sent to reach 


us not later than Friday r ensuing week's issue 

Answers addressed to our care will be forwarded 

Applicants may specify names to which their 
/ j 


replies are not ft ( rwarded but replies will 
not he returned / orwarded, the y wu be 
destroyed without notice Vo information giver 
by us regardi? g ny advertiser using box number 
Origina etters ecommendation or other papers 
oF ue should a inclosed to unknown cor 
espondents Only bona fide ad rlisements , 
rled inden this heading Vo advertising 
epted ” iny agency association 
fual charging a fee for ‘registration a 
’ ) 


commission o7 ages oO SUCCOUSS ap] 


situations 


Miscellaneous Wants 


Caliper list free Kk. G. Smith Co., Col 
Pa 

Automath machiner designed Fred I 
Fay, Wilmington, Delawar 

Steel case hardened modern methods Bos 


ton Gear Works, Norfolk Downs, Mass 
We buy or pa rovalt\ for good patented 


machine or tool Box 282, AMER. MACHINIS1 
Wanted Orders for brass goods Castings 
and finished product Box 486, AMER. Macu 
Hand *power bending tools labor-saving 
money-making step & Dolan, Sandwic!l | 
Light, fine machinery to order; models and 
electrical worl specialty k > ( has Ne 
arn N 


Mechanical drawings correctly and quick 





made Hi. C. Karson, Cortlandt St New 
York Room 125 

Machines designed; automatic, special Prac 
tical working drawings ‘ W Pitmar 3519 
Frankford Ave Philadelphia, Pa 

Special machinery accurately built Screw 
machine or turret lathe work solicited Rob 


ert J. Emory & Co., Newark, N 


Wanted —A large pumping station for-pump 


ng natural gas Inquire Pittsburgh # Plate 
Glass Company Room 1624, Frick Building, 
Pittsburgh, Pennsylvania - 





Special machinery and duplicate m ii 
parts built to order tools igs and e x per 
nental work complete modern equipment 
MacCordy Mfg. Co Amsterdam, N. ¥ 
\ A large English firm of machine-tool in 
porters having showrooms and offices in Gre 





AMERICAN MACHINIST 


Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMERICAN MACHINIST 


Machinery built to order and by contract 


special parts made; gear cutting, automobile 


and pattern work, punch press and screw machine 
work, tools, dies, et« Blair Tool and Machine 
Works, West and Morris Streets, New York 
City. 

No Clinkers If you Ise producers I can 
stop them from clinkering and accomplish 
a material saving in fuel or permit the use of 
low grade fuels. Write for particulars. W. W 
Hein, Fuel Expert, 65 Pine Street, New York 
City 

Wanted-—Patented article that can be used 
in machine shop boiler room or engine room 
Must have merit. We possess finest facilities 
for marketing, having a large force of traveling 
men in this country, and agents in nearly every 
large city in Europe, who call upon steam users 
and machine shops. Liberal contract High 
est of references Address Diamond Power 
Specialty Co., 236 Fort St., W., Detroit, Mich. 


Firm to manufacture small, newly patented 
article of german silver, requiring hard solder- 
plating and buffing Will furnish 


ing, nickel 
Ma 


parts ready for assembling Box 541, AM 


Situations Wanted 


- - 
Classification indicates present > address sO] 
advertiser, nothing else 
CONNECTICUT 
Wanted—Position as chief engineer or in 
charge of repairs and maintenance In manu- 
facturing plant Have had experience’ in 
manufacturing plant, street railway and light- 
ing stations and machine shop. Box 549, AM. Ma 
ILLINOIS 
Designer with an extensive experience on 
machine tools and small tools and fixtures 
Box 553, AMERICAN MACHINIST 


MARYLAND . 
Mechanical expert, practical, inventive and 
systematk desires responsible position Box 


551, AMERICAN MACHINIST 
MASSACHUSETTS 
Who wants a_ boss toolmaker 20 —syears 
experience Box 530, AMERICAN MACHINIST 
Mechanical engineer 32. desires position 
Graduate Massachusetts Inst. Tech married; 


practical, energetic, inventive 10 vears’ develop 
ing machinery, handling men; six years present 
position; go anywhere. H. R. Gilson, 255 Atlat 
tic Ave Joston 
NEW ERSEY 

kngin r nachinist and elec lal posi 
tlon as engineer or setting up po r plant ma 
chinery and appliances. & Good referelices lec! 
nical 15 years’ experience tox 54 Aw. Ma 


NEW YORK 


\ superintendent or manager; good mechani 
itive Box 511, AMERICAN MAacu 


and exec 











Superintendent machine hop and foundr 
Mechanic, executive hustier Box 552 Am. Ma 

Mechanical engineer 2S graduate wants 
position New York Cit preferred Box 543 
AMERICAN MACHINIST 

First class draftsmal! technica edu 1 
Corlis high speed or gasolene engines vants 
position Box 548, AMERICAN MACHINIST 

First class machinist ints position as Tore 
lan If you seek capable energetl ambi 
tious young man, addre Box 550, AMER. Macn 

Draftsman wishes a Positlo seven ear 
experience In automatk rchiner igs 
tures and tools; a! locator itistactor Boy 
344, AMERICAN MACHINIST 

Designer, 1S ears’ experience getting up 
and improving machi! 00 ID I achiner 
fixtures Position desired as designer or assist 
ant manager near New Yor cit Box 556 
AMERICAN MACHINIST 

Designer, SIX year ined experience auto 
matic machinery and experimental work also 
three years’ practica hop experience rech 
nical education Best reverence Box 45 
AMERICAN MACHINIST 

Competent, capable mechanical draftsmat 
with five years experience along general Iine 
rechnical graduate rccurate quick vorker 
desires change at $18.00 to. start Box 513 
AMERICAN MACHINIST 

Draftsman, with 14 year shop and office 
experience locomotive design special work 
systematl rearrangement of equipment in 
machine, boiler shops, et to reduce unapplied 
labor and increase output Box 506. AM. Ma 

Master mechanic wit extensive and varied 
experience constructing and manufacturing 
in the States, Canada and South America 
age 35 desires Ppositiolr vhere a responsible 
high grade, broad gauge man is wanted Box 


507, AMERICAN MACHINIST 


37 


Designer, 12 years’ experience, shop, office 
and road with manufacturing machinery, 
can take entire charge of work from idea to 
output of finished articles rechnical education, 
speak French, travel anywhere, highest New 
York references Box 546, AMERICAN MacH 

{4-1 mechanic wishes to make a_ change. 
Experience in handling men,in building fine 
automatic machinery. interchangeable tools for 
all kinds of fine machine tools In charge of 
present position nine years Best of refer- 
elice Address Box 555, AMERICAN MACHINIST. 

Position by a first class industrial teacher, 
now connected with one of the American techni 


cal schools 4 thorough trained and prac 
tical man, who has a te il education and 
S°vera vears of su ssful teaching exper 
ence in up-to-date schools; capable as a teacher 
or executiy and acquainted with industrial 
problems in th shop as WwW | fas the school 
Box 538, AMERICAN MACHINIST 
OHIO 

Noted machine tool designer, %German, 31, 
unmarried vith technical graduation and 
several vears shop experience who was four 


months in Europe to make special studies on 
gear hobbing machines, desires position as designer 
or chief draftsman Hard and honest worker 
with first class reference Box 540, Am. Macs. 
PENNSYLVANIA 

Expert cost accountant and = systematizer 
desires an executive connection with manu 
facturing concern. Up-to-date methods and 
satisfactory results guaranteed Box 304, AMER- 
ICAN MACHINIST 


A young and up-to-date mechanic, with 17 
vears’ experience on tools, dies and experimental 
work; have also held position as inspector; 
Box 547, 


would accept at position of trust 


AMERICAN MACHINIST 


Help Wanted 


address of 


Wanted— Mechanical superintendent for 
arge plant in Chicago suburb. Must be good 
executive and systematizer, capable of hand 
ng 1000 men: one with gasolene and automo 
bile engine experience preferred. State quali 
fications Salary wanted full particulars. 
Excellent opportunity for right man. Box 
520, AMERICAN MACHINIS1 
INDIANA 

Wanted Six good it! rr 

Looimakers tead or ’ 


Box 519 Aver CAN MACHI 


nd four good 
rasolene engines. 


NI JERSEY 
Wanted —Competent draft in familiar with 
! ! r Must be capable of de 
te fu age experience, refer- 
ences and salat Box 554, AMERICAN MACH, 
NI YORK 
A high grad in to fill tl dosition of mechan 
eal super endent Must be a hustler Ad 
dres tating reference and ilar expected, 
Box 5290 AMERICA MACHINIST 
Wanted— Bra foundr foremal none but 
experier 1 i d app one familiar with 
tl busi preferred, In replying, 
state if w emploved, ag expected 
, MACHINIST 
Wanted Experienced ichine designer to 
erm ete charge of draft r room of large 
inufa I ; mcer Mia th expenence 
it i ! ind tools preferred 
l ; I MACHINIST. 
Wanted — Yo ' tant foreman 
) ' ) knowledge 
-to-da lwo! practice gand the 
\ cutt indling of stock 
Experi eo oo matter ind mold boards 
irable , MACHINIST 
Wanted \ oO , ‘ ert in making 
. | for tting p or rates Must 
The oppor 
an fexcellent 
ig i tate age and experi 
ence Boy 7 AMERICAN MACHINIST 
Wanted Yo i I good general 
ledge o hine tool especially milling 
hines Pra , op u! desiring ad- 
preferred Adare (pening,”’ care 


Wanted M i il «raft il young man 
I tea engines Ex 
for the right party to work 
iding positio lo receive consideration 
fu letails of experience, length of engage 
ts, salary rece 1, ete Box 534, AM. Ma. 

Wanted — Mac! teacher in trade school 
Must be a first rate workman and {have a fair 

' lucatio especia in mathematics 
and mechanical drawing, not over 40 years old, 
and abstainer from tobacco and alcoholic bev- 


erages One who has been foreman or has had 
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some experience at teaching preferred Ad- For sale, absolutely new, a No. 24 heading several years rhis is a splendid opportunity 
dress with full particulars and salary desired machine and a No. 24 reheading machine, for anyone wishing to build gas or gasolene 
Williamson School, Delaware County, Pa Waterbury-Farrel make, never used Ohlen engines. You can save thousands of dollars 
Company, Box 740, Columbus, Ohio in experimental work by purchasing this com- 
For Sale—Tracings, patterns, jigs and tem- plete outfit. Shop rights of valuable patents 
plets for the following size gas and gasolene 2" these engines will be given to purchaser 
[- S | engines: 14, 3 and 5 horse-power vertical and Box 366, AMEnIcAN MACHINIST. 
or a e 3, 5, 8, 10, 12, 16 and 20 horse-power horizon- For Sale—Safety friction clutch, ingenious 
tal: also a number of finished and unfinished design, connects automatically and disconnect- 
Classification indicates present address o engines of the above sizes All of the above able from a shield, very powerful and cheap to 
advertiser, nothing else sizes have been in successful operation for make. Box 539, AMERICAN MACHINIST. 
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